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For your new equipment 


In the VICKERS range of hydraulic equipment, you will find 
standard components capable of performing almost any opera- 
tion for mobile machinery, mechanical handling or specialised 
applications. 

In addition to a comprehensive selection of Pressure Control 
Valves, Flow Control Valves, Directional Control Valves, Hydraulic 
Motors and Cylinders, there is a series of high-performance pumps 
for 2000 r.p.m. and 2000 p.s.i. duty, with deliveries up to 100 gallons 
per minute and more. 

VICKERS hydraulic components are manufactured in Great 
Britain by STEIN ATKINSON VICKERS and backed by the world- 
wide VICKERS network of spares and servicing facilities. In con- 
junction with their Circuit Design Services and regular Hydraulics 
Schools, the S.A.V. organisation thus represents the most com- 
prehensive service in hydraulics available to the engineering 
industry. 


ICKERS Hydraulics 


Some of the famous names who 
specify Vickers Hydraulics 


Aveling Barford Euclid Michigan 
J. C. Bamford Fowler Oliver 
Barber-Greene Hyster Ransomes 

Olding LeTourneau- Shelvoke & Drewry 
Bray Westinghouse _— Steel Fabricators 
Caterpillar Leyland Stothert & Pitt 
Chaseside Lima F. Taylor & Sons 
Coventry Climax Mack Weatherill 
Dart Marshall Whitlock 
Eagle Matbro Yale & Towne 


International Construction 
Equipment Exhibition 
CRYSTAL PALACE [5th - 24th JUNE 


STEIN ATKINSON VIGKERS . . . for RELIABLE Hydraulics 


Stein Atkinson Vickers Hydraulics Ltd., 197 Knightsbridge, London, S.W.7. Telephone: KNightsbridge 9641 
Technical Sales and Service at London, Glasgow, Birmingham, Leeds and Manchester 
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of Engineering’s 
Plant Inquiry 


ERE is an intolerable gap in 
1 technical communication. This is 
the conclusion to be drawn from the 
plant inquiry conducted recently by 
ENGINEERING, the final report of which 
appears in today’s issue. The gap 
arises because most engineering com- 

ies cannot spare the effort to define 
in detail their plant requirements; 
because in many companies no indivi- 
dual is responsible for doing so; and 
because no broadcast mechanism is 
apparently available to make these 
requirements widely known. 

The object of the inquiry was to 
promote an exchange of ideas between 
users and makers of engineering plant. 
A first article (ENGNG., 14 Apr. °61, 
p. 522) based on a questionnaire 
distributed to United Kingdom engi- 
neering firms told what improvements 
or entirely novel equipment users were 
looking for. Two further articles 
(ENGNG., 21 Apr. ’61, p. 566; and 
p. 762 in the present issue), which 
report the response of manufacturers 
to this first article, showed to what 
extent makers were meeting these re- 
quirements. 

To the first inquiry ENGINEERING 
received about 220 replies, of which 
about half contained detailed and 
carefully considered answers. In view 
of the work involved in answering the 
questions, this response was encouraging. 
About 20 per cent of the 400 manu- 
facturers that were then approached 
replied to the users’ comments. 


Communicating 


User’s Needs 


It was clear that many users were not 
aware of products already on the 
market; that manufacturers’ selling 
organizations had by no means fully 
explored their potential markets; and 
that in consequence the nation was not 
getting the most from its manufacturing 
resources. There were in fact a lot of 
loose ends and wasted possibilities. 

The problem is largely one of 
definition. If the user can spare the 
time to define his needs exactly, media 
are already in existence to publicise 
these needs. The solution then becomes 
self-evident. 

In each company a department might 
be made responsible for investigating 
and specifying plant requirements. At 
present the buyer usually buys merely 
what he is asked to buy. Then users 
could be encouraged to advertise their 
needs—almost as much perhaps as 
now they advertise their wares. Indeed, 
a technical journal might set aside a 
special section for this purpose. 

In this way manufacturers might 
discover what developments plant users 
are seeking and waste less effort in 
ill-directed selling. 
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Canberra: A Pointer 
to the Future 


coo which today leaves South- 

ampton on her maiden voyage, 
is a ship of superlatives. It is difficult 
to describe her without being caught 
up in a whirl of indisputable facts 
confirming her as “the best this ’’ or 
“the biggest that.’ 

That this is so is a tribute to her 
owners, P & O-Orient Lines. With 
Oriana which entered service last 
December, she represents an investment 
of £30 million. Already the world’s 
largest passenger carrying line, Can- 
berra enhances it to the tune of 45,000 
tons. 

P & O-Orient have called Canberra 
“the ship that shapes the future ’’and 
this is to a large degree a fair claim. 
One has only to look at her sleek profile 
to see that Canberra is something diffe- 
rent. Slender twin funnels set well aft, 
lifeboats stowed flush with the ship’s 
side for neatness and nearer the water- 
line for speedy launching. Inside there 
is an absence of noise, vibration and 
pitching with the machinery set at the 
stern. 

Already her revenue earning passen- 
gers seem to confirm that she is very 
much the ship to sail in. Her maiden 
voyage is taking place at the time of the 
year’ when the need to escape from the 
English winter has gone. Canberra is, 
however, fully booked; true a maiden 
voyage always attracts more passengers, 
but 2,238 berths need a great deal of 
filling. 

And what of the superlatives/claimed 
for Canberra? She is the largest 
passenger ship built in Britain since the 
Queen Elizabeth; she carries more 
passengers than any other ship in the 
world; she has the most powerful 
British-built turbo-electric propulsion 
installation to date, with a total of 
85,000 shp. 

Perhaps more important, however, is 
the aspect which the group chairman, 
Sir Donald Anderson, has stressed: 
““We have gone to great trouble to 
look for new and better solutions to old 
problems, employing the most advanced 
techniques we consider practical. We 
shall be disappointed if the Canberra 
does not transmit to her passengers the 
feeling, not in any sense of a revolution, 
but with a sharp break with all that is 
out-dated, and of an imaginative surge 
into the future.”’ 


Universities Given 
Three Reactors 


FTER much speculation and rumour 
the university authorities have at last 
been told that three low power training 
and research reactors will be allocated 
to them. Finance has been made 
available for one reactor at London 
University, one for Liverpool and 
Manchester University to be sited at the 
Atomic Energy Establishment, Risley, 
and one for the Scottish Universities 
to be sited in the Glasgow area. In the 
case of London University the problem 
is still not solved since both Imperial 
College and Queen Mary College have 
put in applications for a_ reactor, 
feeling equally justified in their claims, 
but this is a domestic problem for 
London University alone. 
From the placing of the reactors 
among the universities it is seen that 
geographical distribution has played a 
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large part in the decision of the Depart- 
ment of Scientific and Industrial 
Research. With such an expensive set 
of. equipment it is hoped that the 
universities will keep the working time 
of the reactor as high as possible and 
that in some cases the unfortunate 
brethren will be able to share the 
facilities, though this is often difficult 
in practice. It is encouraging to see 
that the universities can now adopt an 
active research programme since the 
increased fluxes obtainable from a 
100 kW reactor open up a wide range 
of research possibilities. The part that 
the reactor plays in training of students 
should be smaller than the time spent 
on research, because a good under- 
standing of nuclear physics can be 
obtained from subcritical assemblies and 
analogue computers. In both these 
cases the capital costs and running 
expenses are much less than those of a 
reactor. 

It will now be up to the universities 
to show that the decision of the Govern- 
ment has been correct, and that their 
contribution to nuclear energy research 
warrants capital outlay expected to 
reach £400,000. 


Greater Research 
Demands Yet 


ALANCING the DSIR’s research effort 
to meet the rapidly increasing 
demands of industry has been the main 
task of the Council for Scientific and 
Industrial Research recently. In their 
report for 1960, the Council emphasize 
that the increased expenditure over the 
last two years, from £8-9 million in 
1958-59 to £12:2 million in 1960-61, 
raises not only difficulties in the broad 
direction of scientific policy but also 
considerable administrative problems. 

They stress the particular importance 
of ensuring that progress is balanced in 
relation to national needs—both indus- 
trial and academic—and emphasize 
that strong and effective research 
departments must be supported in the 
universities “‘ to attract good staff and 
students and to supply the nation with 
well trained research workers.”’ 

The report also announces an impor- 
tant change in administration to give 
greater flexibility in long-term planning. 
The Five Year Plan is replaced by a 
new method of financial forecasting, 
under which the Council will agree each 
year with the Treasury, subject to 
approval by Parliament, (a) the expendi- 
ture for the following year, (6) reason- 
able firm estimates for the subsequent 
two years, and (c) less definite forecasts 
for the fourth and fifth years. In this 
way, estimates can be revised annually 
according to important unforeseen 
changes in the situation. 

Another major point reported by the 
Council was the increasing response 
from British universities and colleges 
of technology to the DSIR’s offer to 
provide grants for special researches. 
In the academic year 1959-60, the 
Department received more than 450 
applications, with a total value of 
£5,777,000. In the previous year, 
only 300 applications, amounting to 
£3,200,000, were received. Grants 
awarded in 1959-60 amounted to 
£2,600,000, compared with £2,095,000 
in the previous year. In addition, 
grants valued at £40,000 were awarded 
in the latter year in the human sciences 
field of research, and £298,000 on space 
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Cross-Channel 
Currents 


ITH the laying in the Channel of the 
British half of the cable linking 
the grid systems of Britain and France, 
new possibilities of unprecedented im- 
port face the electric power interests of 
the British mainland. When, as sched- 
uled, the scheme comes fully into 
operation in December next, power 
transfer from one country to the other 
at 160 megawatt will be on an exchange 
basis. Construction of the British link 
has been by the Channel Cable Executive 
Committee, comprising Associated Elec- 
trical Industries Limited and British 
Insulated Callender’s Cables Limited. 

The transfer will be possible because 
of differing power demand peaks. 

Speculation about what lies ahead 
as a result of this development can 
be tinged with concern as well as 
enthusiasm: most continental countries 
already share power across their fron- 
tiers, and the new Channel cable may 
well be seen to put Britain in touch with 
a system more able to export power 
than to import it. If the present cable 
is to be but the first of its kind, the 
trend may bring more of such develop- 
ments. 

Will power generating interests in 
this country rise to a position where we 
can economically meet our own elec- 
tricity requirements in future and 
obviate the need for further imports— 
perhaps even sell current abroad from 
a position of superiority? Or will the 
curve of demand for generating equip- 
ment flatten out in the face of competi- 
tion in the shape of foreign current? 


The Expanding 
Hospital Programme 


A’ THE beginning of this year, the 

Minister of Health invited 10 year 
plans for hospital building, saying that 
there was no financial limit on such 
plans. Now the Manchester Regional 
Board has produced their scheme cover- 
ing six new hospitals, plus other work, 
at anestimated cost of about £45 million. 

Hospitals make special demands on 
engineering design. Architecturally they 
must be functional with due attention 
to motion study to reduce unnecessary 
walking about and by cutting the 
distances between wards and service 
centres; electrically, by the large 
number of electromedical appliances 
now in use, including closed circuit 
television for student instruction and 
the normal demands of lighting and 
heating; and mechanically in the 
provision of lifts for patients and appa- 
ratus, of air conditioning, mechanical 
waste disposal, and in the increasing 
use of power tools for surgery. An 
unusual call, but one which might well 
be taken up in other cases, is the sug- 
gestion that the new hospital at Basildon 
should have a helicopter landing site. 
This opens up a vista of stretcher lifts 
from roof level or of conveyors at 
ground level. As at Guy’s, infrared 
heaters may be used to keep the patient 
warm during the transit. 

In common with other concerns, 
hospitals are suffering from shortage of 
staff. Therefore’ there is a demand 
for construction and finishing materials 
that are easy to clean and keep clean. 
This applies to walls and ceilings nearly 
as much as to floors—germs are not 





particular which way up they are. 


‘‘Canberra’’: 


Britain’s largest post war ship, 
Canberra, joins Orianain P &O- 
Orient’s Australia-Pacific ser- 
vice. She is a ship built to 
attract passengers, crew and 


revenue. 
AS THE Canberra sails from Southampton 
today, 2 June, on the Australian and 
Pacific routes she gains for her owners, the 
P & O-Orient Lines, several distinctions. Canberra 
is the largest passenger ship built in Britain since 
the Queen Elizabeth and what is perhaps more 
interesting, can carry more passengers although 
she is 211 ft shorter. 

With this liner P & O-Orient also considerably 
enhance their claim to operate the largest passen- 
ger fleet in the world. Together with Oriana, 
which entered service last December, the Can- 
berra represents an investment of £30 million. 
Built at Belfast by Harland and Wolff, she 
has taken just over 3} years to complete since 
the keel was laid down. 

Her external appearance is imposing; in place 
of conventional funnels amidships she has two 
slim streamlined funnels situated well aft. 
Internally, by placing her machinery aft, the 
widest and most comfortable part of the ship is 
available to passengers where there is least 
movement and little noise and vibration. There 
is also no intrusion from funnel trunking. 

Over 1,100 tons of aluminium alloy is used 
in the superstructure. By this means the centre 
of gravity is kept low and an additional deck 
added. The additional accommodation made 
available more than offsets the high cost of the 
aluminium. The funnels are also of aluminium. 

Canberra has the most powerful British-built 
turbo-electric propulsion machinery installed 
to date. Made by the Heavy Plant Division of 
AEI, it totals 85,000 shp on two screws. The 
P & O fleet has had considerable experience of 
this propulsion method for many years. 

A feature of electric transmission is the 
flexibility possible in the arrangement of propul- 
sion machinery which arises from the mechanical 
independence of propeller motors and propulsion 
alternators. The engine room arrangement is 
shown in an accompanying drawing. Above 
and aft of the propeller motors are the boilers, 
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A Pointer to the Future 


allowing for short runs of steam piping to the 
propulsion turbines, which are aft of the alter- 
nators. 

Developed from a land machine, each turbine 
has 17 stages and cam-operated multi-valve 
control. Steam conditions are 700 lb per sq. in, 
950° F, the vacuum corresponding to the service 
power being 284 in Hg. A fundamental change 
from the land design Jies in suiting the machine 
to variable speed operation, particularly in 
terms of blade vibration. 

Another departure is the provision of twin 
governors. One controls the turbine speed at 
25 per cent full speed during manoeuvring, 
when the propeller motor is brought up to this 
speed during starting. The other is adjustable 
between about 85 per cent full speed and above 
the running speed, when it is available as a pre- 
emergency governor to catch the set before it 
trips out on overspeed. A bellows coupling 
connects the turbine and alternator rotors. 

Flexibility of operation is also achieved with 
turbo-electric propulsion. For economical cruis- 
ing, both the propeller motors can be powered 
by one turbo-alternator with the other set shut 
down. The propellers can also be synchronised 
to reduce hull vibration. With uni-directional 
turbines, the advantages of high steam conditions 
may be gained without the possibility of troubles 
or losses in the astern turbines. These turbines 
can be run without the propellers rotating. This 
enables them to be warmed through, ensuring 
that power can be applied instantly on bridge 


Plan view showing the general arrangement of the propulsion machinery. 





Details of Canberra 


Gross tonnage 

Length 

Beam .. 

Draft .. 

Service speed 

First class passengers 

Tourist passengers 

Crew ys 960 

Approximate cost .. .. £15,000,000 

Builders .. Harland and Wolff Limited, 
Belfast 


45,270 tons 
820 ft 

102 ft 

32 ft 6in 
274 knots 
548 

1,690 











orders being received. The fear of turbine 
shaft distortion with high steam conditions due 
to stopping on bridge instructions does not 
apply. 

The two four-bladed propellers are of Nikalium 
alloy and rotate at 147 rpm when the shp is 
42,500. 

Three oil-fired water tube boilers of Foster 
Wheeler design supply steam at 750 Ib per sq. in 
and 960° F at superheater outlet. A smaller 
boiler supplies steam at the same pressure but 
at 900° F. Each of the large boilers produces 
175,000 lb of steam per hour. The condensate 
from the main propelling units passes through 
a regenerative feed heating cycle before entering 
the boilers. Fresh water for main boilers and 
ship’s use is supplied by a Weir double-effect 
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An aluminium superstructure means that another deck can be added to a ship of this size. This is what gives Canberra her large accommodation. 


evaporating plant in conjunction with a con- 
densate-cooled distiller. a 

Canberra is the first British merchant ship 
to have an all-welded steam range having no 
jointed connections between the main stop 
valves and the throttles. 

What is claimed to be the most comprehensive 
auto-electric steering control system in the 
world is fitted. It is an adaption of the auto- 
electric steering control system developed by 
§, G. Brown Limited in as much as a complete 
unit is built in Canberra both on the bridge and 
aft. The equipment includes the Arma-Brown 
master transmitting gyro compass. 

Three methods of steering control are pro- 
vided from a single steering column on the ship’s 
bridge : 

“ Main ” (hand electric) control by means 
of a handwheel. Movement of the hand- 
wheel operates port or starboard switches, which 
in turn operate breaker switches. These breaker 
switches, situated in the wheelhouse unit, govern 
the operating field circuit in whichever after 
power unit is selected. 

“ Auto” control by means of a “ brains ”’ 
unit situated in the wheelhouse unit operated 
from a datum provided by the Arma-Brown 
gyro compass. The “ brains” unit provides an 
impulse to operate the breaker switches in the 
control unit to control the operating field circuit 
in the after power unit selected for main control. 

“Secondary” (hand electric) control by means 
of a lever located on the front of the unit. When 
the lever is moved to port or starboard, switches 
are made which in turn operate a second system 
of breaker switches. These breaker switches 
govern the operating field circuit in the other 
after power unit to that used for Main or 
Secondary control. 

The steering gear itself is by Brown Brothers 
of Edinburgh. With one of the 275 bhp power 
units operating it can move the rudder from 
35° port to 35° starboard and vice versa in 
30 sec with the ship at at full speed. With 
both power units the time needed is 18 sec. 

The lateral thrust bow propeller—which is 
controlled from the bridge—was also made by 
Brown Brothers in conjunction with the Man- 
ganese Bronze and Brass Company. Designed by 
the P. and O. Research and Development Com- 
pany, the unit has a two-bladed propeller 
mounted in a 6ft 7in dia. tunnel which runs 
athwartships approximately 70 ft from the bows 
of the ship below the waterline. The compart- 


ment in which the propeller is housed can be 
sealed off and pressurized so that the unit can 
be withdrawn for overhaul while the vessel is 
afloat. 

Canberra, in common with many other new 
ships has a bulbous bow—which reduces pitching 
and resistance through the water—and Denny- 
Brown stabilizers to reduce rolling. The vessel is 
fitted with “‘ Toxion” anti-fouling system for the 
destruction and prevention of marine growth on 
the hull under water. 

Navigational radar equipment on Canberra 
embodies a number of features which are unique 
in marine radar practice and give her the most 
comprehensive and versatile radar system ever 
to be fitted on a merchant ship. 

The installation, which was supplied by 
Kelvin and Hughes (Marine) Limited, provides 
two separate true-motion radar systems, with 
16in and 24in master displays built into a 
navigational console which is in the wheelhouse. 
The 24 in display is photographically projected 
on to a paper surface so that direct plotting can 
be carried out. An independently controlled 
slave display is provided to work remotely off 
either of the two master displays. Twin 10 in 
scanners are mounted on the foremast, and 
inter-switching arrangements provide for any 
unit of either system to be used with units of the 
other system if required. 

Various Marconi companies have been respon- 
sible for the communications equipment and 
navigational aids as well as the television system. 
Marconi Marine’s ‘‘ Lodestar’’ automatic 
direction finder has been fitted in Canberra’s 
radio room. Once tuned to a radio-beacon 
frequency, the pointer automatically swings 
round to the true bearing with no other manual 
adjustments. Another device, known as Metron, 
presents depth information to the bridge. It 
gives a clear indication of the actual depth of 
water below the vessel at any time. 

Television installations follow those in the 
Oriana, which was the world’s first seagoing 
system. During Oriana’s maiden voyage, BBC 
television programmes were still being received 
quite clearly when the vessel was more than 
150 miles from the UK coast. 

It is essential that a ship such as Canberra 
should have a quick turn-round time in port. 
The fact that provision had to be made in a 
machinery-aft ship for approximately 3,000 tons 
of cargo and mail, and that the luggage of over 
2,000 passengers must be handled quickly and 


(Left) The navigational 











console with the 16 in 
master radar display on 
the left and the 24 in 
projected display with 
indicator and_ control 
panel on the right. 


(Right) The lateral thrust 
bow propeller unit. 


smoothly, introduced special problems par- 
ticularly as a loss of valuable passenger accom- 
modation and deck space had to be avoided. 
The answer was found in side-loading which does 
not interfere with either passenger accom- 
modation or the ship’s streamlined design. 

Equipment by J. Collis and Sons Limited 
reduces the time needed for handling passengers’ 
baggage and ship’s stores. It can load or unload 
baggage for 2,200 persons in approximately 
two hours. The equipment consists of entirely 
separate systems for handling baggage destined 
for the baggage rooms. There are also similar 
though simpler conveyors for the handling of 
stores. In every case the conveyors are housed 
within the ship when at sea, and when in use 
are extended through doors in the ship’s side 
until they bridge the gap between ship and quay. 

The two aftermost of Canberra’s three holds, 
which are all situated at the fore end of the ship, 
are loaded through the ship’s side by two Carron 
transporters. Each of these is capable of 
operating on either side of the ship. They can 
also be used for lifting cars of which the Canberra 
can accommodate between 50 and 100. 

On a ship such as Canberra which experiences 
all sorts of climates, air conditioning is essential. 
Seventy central air conditioning units filter the 
air and heat and cool it according to outside 
conditions. Its humidity is adjusted to a com- 
fortable level before being distributed. When 
maximum cooling is required, 4,400 gallons of 
chilled brine are circulated per minute to the 
fin tube heat exchanger in the air conditioning 
units. The central refrigerating plant which 
supplies the cooling medium has a total capacity 
of 22,000,000 Btu’s per hour, and was made by 
J. and E. Hall of Dartford. The air conditioning 
system by Thermotank Limited. 

Interior design of the ship has been shared 
between a number of top rank designers headed 
by Sir Hugh Casson. The ship as a whole 
represents the product of many minds and skills. 
To quote P and O’s own words, “ All sections 
of this remarkable ship reflect the infinite care 
and expense lavished on them. Truly, a ship 
that shapes the future.” 
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Freeze Dried 


Foodstuffs preserved by freeze 
drying have distinct advant- 
ages over hot air and vacuum 
dried foods. Recent tech- 
niques and modern plant are 
enabling the process to be 
applied ona large scale basis, 


Wt is described as being the first factory 
in the world to apply the newly-developed 
process of accelerated freeze drying to the pre- 
servation of food on a commercial scale was 
opened on 24 May by Mr. Sean F. Lemass, 
Prime Minister of the Republic of Ireland, at 
Mallow, County Cork. 

Erected at a cost of around £250,000, for the 
food processing division of the Irish Sugar 
Co., the equipment for the new plant has been 
constructed by Vickers-Armstrongs (South 
Marston) Limited at their South Marston 
works. To the engineers of the Vickers group 
belongs the credit of having developed the 
commercial application of accelerated freeze 
drying for focd preservation, based upon many 
years of research conducted by the Research 
Centre of the Ministry of Agriculture, Fisheries 
and Food, at Aberdeen. 

Dehydration has long been used as a means of 
preserving food, but it is only in more recent 
times that the process of freeze drying has become 
recognized as the most attractive means of 
preserving food, it being the method which 
has the least effect upon the flavour, structure, 
nutritive value, appearance and colour of the 
food concerned. 

Almost any food, cooked or uncooked, 
animal or vegetable, can be preserved by this 
process and, it is claimed, will stay fresh for 
years without the need for bottles, cans or 
refrigerators. The finished food retains its 
fresh appearance, and colours remain natural 
without the need for chemical colouring agents. 
From the time of processing, the food can be 
reconstituted almost immediately by simple 
immersion in water and the result is virtually 
indistinguishable, when prepared for the table, 
from fresh food. 

A decisive factor in the acceptability of accelera- 
ted freeze-dried food will undoubtedly be its 
lack of weight, often as little as one-sixth of the 
original article, and its ease of transport and 
storage when properly packed. Alternative 
methods of food preservation suffer from inherent 
disadvantages, especially when long-distance 
transport or indefinite-storage periods are taken 
into account. The deep-freeze method is further 
complicated by the need for refrigerating equir- 
ment throughout the whole of the distributing 


and selling cycle. 


Foods 


Preservation by dehydration ideally requires the 
complete removal of water in the form of vapour, 
without otherwise affecting the food, either 
structurally or chemically. Vapour can be 
removed either by evaporation from the liquid 
(water) phase or by sublimation from the solid 
(ice) phase. If food is frozen and then dried by 
converting the ice directly to water vapour 
without its passing through the liquid phase, 
the ideal requirement is almost fully realized. 

The reason for this result is that once the 
food is frozen it is virtually dry, since no liquid 
is present, and if the ice is then removed by 
sublimation, the structure and the spatial 
distribution of salts and other components in 
the dried food are the same as in the frozen 
food. The effects of migration are eliminated 
because the vapour cannot carry salts away from 
the ice surface or produce shrinkage of the tissues. 
‘ Although ice can sublime at atmospheric 
pressure under suitable conditions, a much 
higher rate of sublimation is achieved by pro- 
cessing frozen food in a vacuum cabinet con- 
tinuously evacuated to a total absolute pressure 
less than the vapour pressure of the ice in the 
food, supplying adequate latent heat of sub- 
limation to the ice and providing an efficient 
means of condensing or extracting the liberated 
vapour. 

The first essential to the success of a batch 
freeze-drying system is the selection of a max- 
imum sublimation temperature above which the 
ice in the food should not rise during drying. 
Most foods freeze dry satisfactorily at a tem- 
perature of between —15°C and —20°C, and 
the plant at Mallow is working on a temperature 
basis about midway between this range, with a 
maximum total pressure in the system of 1 mm 
Hg absolute. 

Another essential factor is the maintenance of 
a high rate of sublimation, the rate of latent heat 
required being of the order of 1,200 Btu per 
pound of ice sublimed. Direct contact heating 
is used in the accelerated freeze-drying process, 
the heating assemblies in the drying cabinets 
consisting of stacks of parallel heating plates 
between which the food, having first been frozen, 
is loaded on trays. 

The heating plates are linked in a manner 
which allows them to be moved together in such 
a way that close thermal contact is made evenly 
with both the upper and lower surfaces of each 
layer of food. The plate movement is actuated 
by four hydraulic jacks which together can apply 
mechanical pressure to the food surfaces up to 
a maximum of 8 lb per sq. in of food, if required. 

The heating plates are hollow, each containing 
two labyrinthed counterflow circuits through 
which is pumped hot water heated by a steam- 
operated heat exchanger capable of rapidly 
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Assembly of heater plates. 


raising the water temperature up to a maximum 
of 140° C. 

In the accompanying illustrations, that below 
(left) shows the general design for a typical 
multi-cabinet installation, while that on the 
right is a view of part of the four-cabinet 
installation erected at Mallow. It will be noted 
that the cabinets at Mallow are square in shzpe, 
not round as shown in the drawing, thereby more 
closely fitting the assemblages. 

The assemblage of the heater plates, illustrated 
above, is of special importance. Each layer of 
frozen food, of constant thickness, is sand- 
wiched between sheets of stainless-steel expanded- 
metal mesh which are inserted between the trays 
and lids and the food surfaces. The configuration 
of the expanded metal is such that even when 
mechanical pressure is applied to the food, 
there is an adequate path through the mesh for 
the vapour to escape. The application of pressure 
ensures the most efficient method of heat trans- 
fer, reduces drying time to a minimum, and is an 
important advantage over systems which employ 
radiant heating. Moreover, the infinitely-variable 
pressure control obviates any damage to the food, 
even with the softest fruits. 

As soon as possible after drying the processed 
food is packaged or canned, using a simple dry 
nitrogen or CO, gas packing system. Adequate 
space has been allowed at Mallow for the pro- 
vision of additional freeze-drying units as demands 
increase for the firm’s products. Vickers- 
Armstrongs have machinery suited to the needs of 
both large and small-scale processors, and have 
designed plant for continuous operation. 


(Above, right) A view of the plant at Mallow. 
(Left) Design for a typical freeze-dry installation. 
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Plain Words 


By Capricorn 


HAVE two personalities—at least. In the 

morning | alight from the underground 
train, stride firmly past the opening marked 
“no exit,” knowing full well it represents a 
short cut, and out through the proper 
passage, scowling self-righteously at those 
contemptible people who in flagrant dis- 
regard of notices dash past me in the opposite 
direction. But after work, Hyde—or is it 
Jekyll—comes to life. I cascade down the 
moving staircase, regardless of the gentle 
people and their parcels, sweep boldly into 
the passage marked “ no entrance,” scowling 
back at those who scowl at me. I am, I 
fear, irrevocably split. But so I fear is our 
society. 

A friend of mine, though not himself an 
engineer, feels it his duty to keep engineers 
aware of wider truths, beyond their blinkered 
specialities. He always has some penetrat- 
ing or perceptive question: “ Why is it...” 
he begins, and then proceeds to floor me 
with some devastating riddle that would 
defeat the Sphinx. 

“T happened to be passing through Wigan 
in the train,” he said, “‘ where it was raining. 
At least it was raining on the side where 
people lived, in ancient smoke-drab poky 
houses, with small backyards and outside 
Johns, in endless ugly terraces. 

“On the other side it actually seemed to 
be sunshining. There, disposed among 
trees, white and hygienic, designed by master 
architects, managed by graduates, were the 
factories.” 

I saw the distinction he was making. On 
one side were the factories. At 10 o’clock the 
tea comes round; a welfare officer cares for 
the worried and a doctor for the sick. White 
lines mark the passageways, and everything 
is fresh and cheerful. And in the dispatch 
sections, gleaming household goods emerge — 
enamel, plastic, chromium or polished wood. 

At five when the buzzer goes, the men and 
women put away their tools and cross the 
tracks, back to their back-to-back backyards 
full of rusting tubs and buckled pram wheels, 
the dingy world of Saturday Night and 
Sunday Morning. 

A similar division I have noticed else- 
where. Some friends of mine were protesting 
at the money expended on a local school, 
newly built, bright and colourful with 
comfortable desks and pretty polished tiles. 
“But surely,” I said, “ you wouldn’t want 
your child to go from a nice bright home to 
a dusty and delapidated classroom?” Why 
should we suffer such a contrast between our 
public and our private lives? 

What can be the answer to this social 
schizophrenia? Maybe in time, the factory 
atmosphere will infect the homes; as the 
bright. exciting architecture of London’s 
1951 South Bank Exhibition has been com- 
municated to the new towns. Perhaps the 
split is not in our society, but in ourselves. 

As I remarked the other day, in my 
role as motorist, “ they should find some 
way to control those damn pedestrians.” 


yh 


Letters to the Editor 


National Use of 
Technical Information 


Sm, The objections raised by Mr. B. J. S. 
Williams (ENGNG., 26 May ’61, p. 719) to my 
letter in this column (12 May ’61, p. 653) appear 
to be the result of his misreading my suggestions. 
“Librarians should not be asked to cope with 
translating, editing research reports, abstract- 
ing...” is a reasonable statement. I have no 
desire to remove work from librarians but rather 
to let them deal with work for which they are 
qualified. 

While not knowing Mr. Williams’s quali- 
fications, unless he is a science graduate he must 
find it difficult, for example, to assess the value 
of an author’s research results when writing 
abstracts. Of course the use of the adjective 
“‘ normal ”’ applied to librarians by Mr. Williams 
in his sixth paragraph suggests that there is 
another kind of librarian who may be able to 
cope with specialized techniques, but this is 
just my point—the librarian “ should not be 
asked... .”’ 

I am surprised that Mr. Williams considers 
the term Information Officer to be synthetic. 
The name is needed to distinguish one profession 
from the other, in much the same way as the 
Institute of Information Scientists was in- 
augurated to safeguard professional standards 
and to supervise the training of Information 
Scientists, whereas the Library Association will 
confer its training on “ normal ”’ librarians. 

Perhaps the nicest quip is in Frank Smith’s 
column last week when he states 

“retrieval is, of course, the U word which 
turns librarianship into a sort of gun-dog trial.” 

Yours faithfully, 
B. T. STERN, 
Information Officer. 
The Chloride Electrical Storage 

Company Limited, 

Research and Development Laboratories, 
Swinton, Manchester. 
26 May, 1961. 


Events in Advance 


National Conference on 
Operational Research 


ESSIONS which will critically review the theory 
of inventory control and queueing are to 
be included in the programme which has been 
arranged for the forthcoming national conference 
of the Operational Research Society. This 
event is now to take place at Leamington Spa 
from 24 to 26 October next, which represents 
a revision of both location and dates to those 
previously arranged. 
The conference will have no fewer than six 
discussion groups dealing, respectively, with 
factors affecting the implementation of results, 
the effects of automation on management 
structure, problems in the determination and 
allocation of costs, mental approaches as part 
of operational research technique, operational 
research at the strategic level in industry, and 
the work of the Society. 
Professor R. L. Ackoff, of the Case Institute 
of Technology, Cleveland, USA, who is also 
the Joseph Lucas visiting professor in the 
Department of Engineering Production at Bir- 
mingham University, will give the opening 
address. The concluding address to the con- 
ference will be delivered by Mr. Stafford Beer, 
of the United Steel Companies Limited. An 
address will also be given by the Earl of Halsbury, 
the President of the Society, at the conference 
banquet, which will be held on the Wednesday 
evening. 
Additional information and application forms 
will be available at a later date. Communications 








Events in Advance 


should be addressed to the secretary of the 
Society, Miss G. M. Heselton, 64 Cannon Street, 
London EC4. Telephone: CITy 1800. 


Metallurgy of Beryllium: 
October Conference 


MM’ original work exists on various aspects 

of beryllium which has not so far been 
published and, with this in view, the Institute 
of Metals has made arrangements to hold a 
three-day international conference in London 
on “ The Metallurgy of Beryllium.” 

This event will be held from the 16 to 18 October 
next and it is the Institute’s intention to publish 
and discuss papers relating to the fabrication of 
the metal, its physical and mechanical properties, 
and metal physics; in fact, to cover the whole 
field of the metallurgy of beryllium with the 
exception of extraction processes. The confer- 
ence is being organized by the Institute’s nuclear 
energy committee. 

Considerable support for the conference is 
confidently expected from engineers and metal- 
lurgists overseas as well as from those in Britain. 
Accepted papers will be issued in preprint form 
in advance of the meeting and will be published, 
with reports of the discussions, in bound form, 
as soon as possible after the termination of the 
conference. 

Additional information respecting the confer- 
ence and its proceedings is obtainable from the 
secretary, the Institute of Metals, 17 Belgrave 
Square, London SWI, or by telephoning 
BELgravia 3291. 


Exhibitions and 
Conferences 


Institution of Electrical Engineers: South Midland 
Centre’s Diamond Jubilee Celebrations.—Tues., 
20 June, to Thurs., 22 June, in Birmingham and 
the surrounding district. Apply to Mr. J. C. Pyatt, 
Central Electricity Generating Board, Nechells 
‘B’ Power Station, Nechells, Birmingham 7. 

Trieste International Samples Fair.—Wed., 21 June, 
to Wed., 5 July, in Trieste, Italy. In the United 
Kingdom, applications should be made to the 
Italian Chamber of Commerce for Great Britain 
in London, 31 Old Burlington Street, London WI1. 
Tel. REGent 2411. 

Royal Norfolk Agricultural Show.—Wed., 28 June, 
and Thurs., 29 June, at the Showground, Norwich. 
Organized by the Royal Norfolk Agricultural 
Society, Diss, Norfolk. 

Malta Trade Fair, Fifth—Sat., 1 July, to Sat., 
15 July, in Valletta. Organized by the Malta 
Fair Corporation, Exchange Buildings, Valletta, 
Malta. 

Sydney International Trade Fair.—Tues., 1 Aug., to 
Sat., 12 Aug., at the Royal Agricultural Society’s 
showground, Sydney, Australia. British par- 
ticipation is being organized by Industrial and 
Trade Fairs Ltd., Drury House, Russell Street, 
London WC2. Tel. TEMple Bar 3422. 

Pure and Applied Chemistry, 21st International 
Conference of the International Union of.—Wed., 
2 Aug., to Sat., 5 Aug., in Montreal. Apply to 
the secretary-general of the International Union of 
Pure and Applied Chemistry, Dr. Morf, 
c/o F. Hoffman-La Roche & Co., Basle 2, Switzer- 
land. (To be followed by 18th International Congress 
6-12 Aug.) 

Canadian National Packaging Exposition, Tenth.— 

Tues., 31 Oct., to Thurs., 2 Nov., in the Automotive 

Building, Exposition Park, Toronto. Organized 

by the Packaging Association of Canada, 1835 

Yonge Street, Toronto 7, Ontario, Canada. 

Indian. Industries Fair, Second.—Tues., 14 Nov., to 

Sun., 31 Dec., at the Exhibition Site, Mathura 

Road, New Delhi, India. Apply to the executive 

director, Indian Industries Fair, Federation of 

Indian Chambers of Commerce and Industry, 

Federation House, New Delhi 1. In the United 

Kingdom, inquiries should be addressed to the 

Export Publicity and Fairs Branch, Board of 


Trade, Horse Guards Avenue, London SWI. 
Tel. TRAfalgar 8855, ext. 2853. (New informa- 
tion.) 


Canadian National Business Show.—Tues., 2 Oct., to 
Thurs., 4 Oct., 1962, at the Automotive Building, 
Exhibition Park, Toronto. Apply to Mr. Grant 
Smedmor, Canadian National Business Show, 





1819 Yonge Street, Toronto 7, Ontario, Canada. 
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The Follow-Up After the 


Engineering and marketing 
executives in Moscow for the 
British Trade Fair left our 
Industrial Editor in no doubt 
that they expect long and 
thorough negotiations before 
the ferment created by the 
exhibition works through to 
the final signing of contracts. 


FF the great majority of exhibitors at the 
British Trade Fair the practical results in 
terms of export orders depend on the outcome 
of all the firm inquiries which rest for final 
success on agreement from the state trading 
organizations, of which Techmashimport is the 
best known in Britain. 

To assess the Fair in terms strictly of the 
contracts to which it may lead is to miss the 
larger significance of the whole immense under- 
taking. Instead, I found British engineers in 
Moscow for the Fair looking at it on at least 
three different levels: the new export and import 
business that may be expected to follow; the 
altogether new degree of contact established 
between the United Kingdom’s manufacturing 
industry and the Soviet trading bodies, and the 
window which the exhibition provided for a 
quick but unmistakable impression of the Soviet 
public’s appetite for technical information, of 
the advanced state of parts of Soviet industry— 
their machine tools won very high opinions— 
and of the lively, unfulfilled consumer demand 
existing in Moscow and presumably elsewhere 
in the USSR. 

On one stand after another in the Sokolniki 
Park I found the men answering the questions 
impressed by the genuine technical knowledge 
behind the inquiries of schoolboys and often 
of the women visitors. It soon became widely 
accepted among those faced with the job of 
answering, either with their own rapidly learned 
Russian or through interpreters, that members 
of the public could be relied on to come up with 
a stream of questions that showed a surprising 
acquaintance with materials, of manufacturing 
methods and of performance. 

There is more than something of a guide to the 
future in this. A nation where industrial 
developments and advances are reported to the 
public in detail and where technological aware- 
ness seems to begin with the first year, at seven 
years old, in school, is hardly likely to lack 
flexibility in its skilled labour force. 

At the same time as this may be a warning 
of competition to come it is also a favourable 
indication of rising standards and of a future of 
much greater personal consumption, leading to 
more imports, whether of capital equipment or 
of manufactured goods. 

That this potential consumer demand exists 
was proved in the intense interest of the 100,000 
a day crowds in the domestic appliances, in 
furnishings, in the private cars—the rate at 
which fingermarks were being made on the 
Jaguar was fascinating—and in every other 
product for the general consumer. 

The well known official Soviet preference for 
importing the means of furthering the country’s 
industrial expansion was well supported by the 
qualified engineers and members of the public 
touring the stands of the engineering companies, 
asking shoals of questions on the applicability 
of equipment, on ways and means of modifica- 
tions for particular purposes, on performances 
and special features. 

A leading example is taking place on the 
stand of Mullard Equipment Limited, the 
instrument manufacturers. The company was 
one of those who exhibited with success at the 
specialized Scientific Instrument Makers’ Asso- 
ciation Exhibition in Moscow a year ago. 

More as a prestige demonstration of the high- 
est possible quality of engineering in a highly 


specialized application Mullard Equipment took 
along their nuclear magnetic resonance spec- 
trometer. 

This is a recording spectrometer of high 
resolution for nuclear magnetic resonance studies. 
It is chiefly intended for proton resonance and 
is also adaptable for other nuclei. 

An imposing exhibit. Yet right from the 
start the Mullards staff have been coping with 
a stream of inquiries from people who under- 
stood the principles and even more from men 
and women who wanted to know about the 
spectrometer’s applications. 

The technical grasp of many of the women 
visitors has been one of the surprises of the 
Fair. On the English Electric stand, in the first 
days of the Fair, one couple joined the flow of 
inquirers and just plain sightseers. The wife 
threw off a series of knowledgeable questions on 
generating equipment and, when she had done, 
retired into the background while her husband 
took up the questioning, strictly about domestic 
appliances. 

Part of English Electric’s extremely wide 
range of exhibits is on its way to help fulfil 
contracts at two sugar beet factories in the USSR, 
at Brukhovetsjij and Nikolaevskij. These were 
two 6,000 kW back pressure geared steam turbo- 
alternators, generating at 6,300V, three phase, 
50 cycles. Other equipment for the same 
factories was also on the English Electric stand. 

Another part of the group’s effort at the 
Fair is directed towards a very different section 
of the USSR’s food industries. The Marconi 
International Marine Communication Company 
is showing its Fishgraph echometer with which 
marine life has been detected more than a mile 
below the sea’s surface. The more compact 
form, the Graphette, is also attracting attention. 

Soviet executives appear to be as alive as most 
others to saving manpower where possible, and 
for cargo ships with only one radio operator 
Marconi Marine is showing its Seaguard, an 
automatic alarm receiver which will ring alarm 
bells in the operator’s cabin on receiving an 
international alarm call should it be transmitted 
from another ship while the radio operator is 
not on watch. 

The official policies directing the economic 
development of the Soviet Union are being 
closely reflected in the interest taken by the 
representatives of Mashinoimport, Techmashim- 
port, Stankoimport and so on, the central 
import-export organizations. The emphasis on 
capital equipment is a major key to the outcome 
of all the enquiries lavished on the exhibits, the 
Russian language literature provided and on the 
detailed question and answer with the technical 
staff on the stands. 

While bearing in mind that the negotiations 
leading up to the £4 million Vickers-Armstrongs 
(Engineers) contract with the Technical Machi- 
nery Import Organization (Techmashimport) 
had been initiated months ago, it is a clear indica- 
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tor, and not the first, of the likeliest lines 
which British engineering exports to the 

may be expected to develop. The contract is 
for a nylon fibre plant producing tyre cord and 
industrial yarn. To be designed by a Vickers 
associate, Hans Zimmer, of Frankfurt, the 
factory is to be manufactured mostly in the 
United Kingdom, at Barrow and Newcastle, 

Lord Knollys, the Vickers chairman, “has 
announced in Moscow, that the company age 
negotiating with the Soviet authorities for the 
sale to them of synthetic rubber plants (butadiene 
styrene) and of equipment for the production of 
polypropylene for general textile uses. Other 
future projects are also under discussion, 

The nylon fibre plant will be for the conversion 
of the monomer AH salt into nylon 66 industrial 
yarn and tyre cord. Since, with their partners, 
the company are supplying through Vickers. 
Armstrongs (Engineers) a plant designed by 
Zimmer Verfahrenstechnik for the production 
of the AH salt, the plant now ordered completes 
the production from raw material to finished 
nylon cord. 

Among the instrument making companies, 
who after their specialised SIMA show in Moscow 
found they had earned a significant increase in 
their export to the USSR, there was a wary 
belief that this second time round has led to 
even greater interest than before. The potential 
of future business in this field is obviously 
considerable. 

The possibilities here were best described by 
the managing director of one of the industry’s 
medium sized firms. He told me: “ If a quarter 
of all the probable orders materialize we shall be 
extremely busy. If half of the orders actually 
come off, then some of us will be thinking of 
building new factories.” 

Meeting a constant stream of well informed 
and more general enquiries were the staff on 
the stand of the Stevenage, Hertfordshire instru- 
ment company, Fleming Radio (Developments) 
Limited. 

A surprising amount of attention was being 
paid to a Fleming crystal controlled pulse 
generator. This is a complex instrument giving 
an accurate source of pulses for the calibration 
of rate meters and scalers. It includes an 
attenuated output and can be used for checking 
amplifier gain figures and discriminator triggering 
levels. Of obvious interest to particular users 
of an advanced level of instrument, this pulse 
generator was coming in for more general 
attention from passers-by. 

Soviet trading officials visiting the stands 
before the general public are admitted at 
10.30 a.m. were showing special interest in ait 
pollution and in personal safety factors. On the 
Fleming stand this was reflected in the attention 
paid to the company’s personal radiation 
monitor. This is a miniature self-contained 
instrument for use by personnel working at or 
near a source of radiation. The PRM gives 


This 100 ft instrumentation panel, by Honeywell Controls, is for a £2 million chemical works being 
built by Vickers-Armstrongs for the USSR. 
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iate audible, persistent warning to its 
should he enter a contaminated area. 

Dominating the back of the Fleming stand 
was its automatic equipment for the inspection 
of impact extrusion slugs. The equipment gives 
automatic inspection facilities for impact extru- 
sion slugs of the type used in the production of 
collapsible tubes. A rotary-disc hopper or a 
vibratory feed bowl is used to unscramble the 
slugs and feed them out at about 200 a minute 
to an inspection track on which are mounted 
three inspection stations, two of them electronic. 
The good slugs pass through while the rejects 

into bins for disposal. This too aroused 
the attention of visiting Soviet engineers and I was 
informed that in this work we appeared to be 
well in advance of any yet undertaken in the 

USSR. : : 2 

Instrumentation engineers from Mashpribor- 
intorg, a sub-division of the Soviet import- 
export trading organizations, were busily touring 
the instrument makers’ grouped stands, popping 
up again at i ntervals after their specially allocated 
visiting time. 

While the Soviet policy makers are determined 
to import capital goods in the general programme 
of building up their manufacturing capacity, 
the people who poured into the Fair from long 
and orderly queues showed the liveliest interest 
in consumer goods. I found not a single stand 
in any way short of questions and general 
attention but the crowds were thickest in those 
pavilions whose exhibits included fashions, 
furniture, toys—any product for personal use 
or application in the home. 

Before the refrigerators, which with July and 
August temperatures in Moscow reaching into 
the upper 80’s could have a big future, the 
passing crowds paused, opened doors and 
fingered surfaces. They gave the same signs of 
interested approval that, not far away, they 
bestow on the Soviet built cars exhibited in the 
engineering hall of the immense Exhibition of 
Achievement. 

The same lively consumer interest was beating 
like the incoming tide on the Ronson stand. 
Long and arduous negotiations have been con- 
ducted by Ronson in the interests of selling the 
British lighter in the USSR. At one stage the 
company was told by the Soviet trading authori- 
ties that there was no interest in lighters in their 
country. 

Releasing 12,500 brightly coloured (mostly 
red) pamphlets every day the company were 
having quite an effect on the scene in the Moscow 
underground, the Metro. Every second person 
travelling on the Metro does so reading a book, 
I even saw some travellers step off the trains still 
reading. 

Ronson succeeded in putting their literature into 
the hands of many of the non-book readers on the 
Sokolniki line. Some of the interest shown in 

the stand may tactfully be described as something 
more than determined. A brisk engagement 
between John Godwin, an export sales executive 
of the company, and one tall visitor is worth 
recording in detail. 

Inquirer—I like your lighters very much. 

Godwin—Thank you. 

Inquirer—Sell me one. 

Godwin—Thank you, but it is not allowed. 

Inquirer—How much? 

Godwin—I am sorry, but it is against the rules. 

Inquirer—60 roubles (£24)? 

Godwin—I am sorry. 

Inquirer—Why won’t you sell me one? 

Godwin—We do not break the rules. 

Inquirer—Ah, the British Government’s rules. 

Godwin—They are the rules of your country 

and we do not break them. 

Inquirer—Some rules are bad rules. 

Godwin—Perhaps. 

Inquirer—I thought all Englishmen were good 

__ businessmen. 
Godwin—A good businessman is always an 
honest businessman. 
Departure of persistent visitor, grinning and 
holding Russian language Ronson pamphlet. 
In three days of touring the exhibition I did 
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Special Article 


Mrs. Khrushchev looking at the Vickers Linac linear accelerator deep X-ray therapy apparatus. 


thrown on the ground. Although at the exhi- 
bition, as in all their public places, the Russians 
were giving a great deal of attention to immaculate 
cleanliness, this must be some indication of the 
seriousness with which the public were taking 
their chances to learn something of British 
industry at first hand. 

For certain types of capital equipment the 
Soviet marketing and distribution philosophy 
can hardly be described as a positive help. 

On the Pressed Steel stand a model of the 
Prestcold Hydro-cooler was arousing only the 
minimum of interest, and at the time I was 
there, there were no official inquiries. In the 
United Kingdom the Hydro-cooler which gives 
vegetables a longer period of freshness by taking 
the field warmth out as soon as possible after 
picking, has the powerful sales advantage of 
giving the market gardener, or any grower who 
uses it, a considerable advantage over his rivals 
in the freshness of his produce. 

Rivalry appears to be as good as unknown in 
the distributive arrangements of the USSR. 

In the United Kingdom, wholesalers are able 
to demand the extra freshness of vegetables 
which have been passed through the cooling 
water system of the Hydro-cooler and growers 
who add this necessarily costly piece of capital 
equipment to their plant know that they are 
giving themselves a considerable advantage in 
a competitive market. The Soviet set-up is that 
the collective and State farms are scheduled to 
deliver their quotas to the State organizations 
and anything over can be sold in the free markets, 
where produce is often rather fresher and 
generally slightly higher priced than in the State 
shops and food halls. 

None of this is conducive to the large scale 
importation of capital equipment whose essential 
contribution to a business is in increasing its 
competitive position. But on another part of 
the Pressed Steel stand there was intense, and 
high level official Soviet visiting. 

The vice-president of the Rollingstock division 
of Techmashimport came down and took detailed 
interest with some enthusiasm in the company’s 
Roadrailer—a pioneering dual-purpose freight 
van which is swiftly convertible to use either on 
railways or for running on roads. The Road- 
railer has behind it exhaustive successful tests 
with British Railways. It appeared to be a new 
idea to the Soviet visitors and it is the sort of 
capital equipment, from which the purchasing 
organization could see a rapid return in terms of 
greater freight carrying capacity, that the official 
policy appears to favour. 

A series of meetings going on in a comfortable 


upstairs room of the Iron and Steel Federation’s 
stand over the heads of the enthusiastic crowds 
illustrated another major advantage gained by 
taking so much evidence of British manufacturing 
skill and so many senior executives to Mescow. 
The General Director of Special Imports for 
Rumania was in Moscow and paid a call at 
the stand of the British Iron and Steel Federation, 
returning for further prolonged and highly 
detailed talks. After the conclusion of the 
Anglo-Rumanian trade agreement there is a 
serious wish to know what the British iron and 
steel companies can do for Rumanian industry. 


CONCLUSIONS 


The only certain conclusion before the Fair 
has closed is that one major objective has been 
well and truly taken. Dozens of decision-taking 
Soviet administrators have been given a thorough 
briefing—with demonstrations—of what British 
industry can do. Just as important, hundreds of 
British executives have for the first time met 
people in the trading and manufacturing organiz- 
ations who were previously only names in a 
correspondence file or even totally unheard of. 
More than one director of medium sized British 
engineering companies described the meetings 
they had had with chie’ Soviet importing execu- 
tives as—‘“‘ one of the biggest things that had 
ever happened to me.” 

Contact by telephone and letter with a man 
you have bought a beer for in one of the brief 
intervals at the Bolshoi is infinitely easier, and 
may be much more rewarding than impersonal 
correspondence with a set of initials on the other 
side of Europe. : 

Two judgments on the Fair are worth recording. 

Mr. E. F. Burford, the engineering projects 
manager of G. A. Harvey and Company 
(London), of Greenwich, told me: “ There is 
no doubt of the prospects that there are in the 
supply of capital equipment to the USSR for 
the expansion of their industries. I think that it 
is extremely important that our companies, as 
has already been done, should form themselves 
into groups providing a wide range of services 
in order to realise the sort of major contracts 
that can be won in the USSR.” 

Mr. C. R. Wheeler, president of the British 
Iron and Steel Federation, said: ‘“ British 


industry has done a first class job in catapulting 
itself into the heart of the Soviet Union. To 
succeed in the long term it will be necessary to 
follow up the highly successful initial impetus 
of the Fair with solid missionary work for which 
there will be no substitute.” 
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Consul Classic 315 Fills the Gap in the Ford Range 


The Consul Classic 315 from Ford of Dagenham 
is designed to fill the gap that has existed between 
the Anglia and the Consul. It has a capacity 
of 1,340 cc compared with 997 cc of the Anglia 
and 1,703 cc of the Consul, which will now be 
known as the Consul 375. The Consul name 
has been adopted to exploit the advertising 
already invested in this name abroad, and to 
keep down the total number of Ford type 
names in overseas markets. It has also been 
decided to abandon the Prefect which will not 
be replaced. The Zephyr and Zodiac in the 
Mark II range continue. 

The Consul 315 is a 4/5 seater car and is the 
first medium sized car to incorporate four 
headlamps in this country... The style is remin- 
iscent of some of the. Detroit Fairlanes; the 
height off the ground is only 4 ft 64in with a 


ground clearance of 64in, and the overall 
length and width are 14 ft 23in and 5 ft 5}in 
respectively. The reduction in size from the 
Consul 375 will permit the 315 to fit into many 
more private garages: the problem of excessive 
overall dimensions has often deterred pros- 
pective buyers of the Consul in the past. During 
the past two years prototypes have covered over 
a million miles in varying testing conditions. 
For example, in Africa one of the prototypes 
averaged 52 mph for 23,000 miles through the 
desert and bush in temperatures up to 100° F. 

Mechanically, the new car follows Dagenham 
practice, with Macpherson strut-type front 
Suspension, unit structure and half-elliptic springs 
carrying a hypoid rear axle. The engine uses 


the same block as the Anglia, but a longer stroke 
of 65-07 mm increases swept volume to 1,340 cc. 
This is achieved by using a longer throw crank- 
shaft on shorter connecting rods. The base 
remains at 80-:96mm, so overall the engine 
continues “‘ over-square.”” The eight-port head, 
with fully machined combustion chambers, 
gives a compression ratio of 8-5 to 1, a 7°5 
version being available for countries with 
low octane fuel. Maximum gross power is 
56°5 bhp at 5,000 rpm (54 net). Maximum 
torque is 761b-ft SAE at 2,500 rpm (74 net). 
The hollow shell-moulded crankshaft runs in 
three bearings, lubrication being by rotor type 
pump with full flow filter. Ignition is by 12-volt 
oil-filled coil and distributor with centrifugal 
and vacuum control. A single downdraught 
carburettor is fed by mechanical pump from a 


Consul Classic 315 will 
appeal to the medium 
range market. 


Engine-room compact- 

ness (below) is a feature 

of the Classic. The 

bonnet is hinged at the 
front. 





By Gordon Wilkins 


a 9 gallon tank. The gearbox is the same as 
that used on the Anglia with ratios of 16-987 
9-884, 5-826 and 4-125 to 1, and reverse 
22-292 to 1, but the axle ratio is 4-125 againgt 
4-43 to 1. 

Girling disc brakes of 94 in diameter are used 
at the front and drums 9 x 1#in at the rear, 
Steering is by recirculatory ball system and the 
pressed steel wheels have wide-based rims 
carrying 5-60-13 tyres. The stability of the 
Classic on corners is remarkably good. 

Interior door-handles on the de luxe version 
are built into the armrests. The front seats have 
5 in of sliding adjustment arranged so that they 
rise as they go forwards. Rear legroom js 
unusually good for this type of car. The rear 
window slopes backwards as on the Anglia, 
The standard upholstery is in two-tone plastic, 
finished with metallic beadings on de luxe 
models; however, hide may be fitted if required, 
The front windscreen has more curvature than 
the Anglia giving improved forward vision. All 
doors have wind-down windows with opening 
quarter-lights. On two-door models, the rear 
windows are of the vertically hinged type 
opening outwards to a limit of 2in. There is 
a choice of 12 single colours for the standard 
version paint finishes, and de luxe versions a 
further seven two-tone alternatives. Buyers are 
given the choice of central or steering column 
gear lever, the latter having a particularly 
smooth-acting and positive linkage. A new 
item is a Lucas wiper motor giving variable 
speed control. There is also a well thought out 
heater-ventilation system which allows warm air 
to be ducted to the feet and cool air to the face, 
a valuable means of preventing drowsiness. In 
addition to the normal interior fittings the de luxe 
model is supplied with a cigar lighter. The 
headlamps are of the sealed beam type. 

By mounting the spare wheel vertically 
behind the left rear wheel arch the trunk has been 
given a highly usable volume of 21 cu. ft. 
Wheelbase at 99 in is 84in longer than on the 
Anglia and. dry weight is quoted as 1,945 lb for 
the two-door saloon or 2,000 1b for the four- 
door. It is claimed that 23 seconds are required 
to accelerate from 0 to 60 mph in laden con- 
ditions. The maximum speed is approximately 
80 mph, and touring fuel consumption normally 
averages 32 to 35 mpg. It will be on sale in 
Britain from 17 June. 





Austin Healey Models Restyled and Power Increased 


On the Mark II version of the Austin Healey 
Sprite just announced, the body has been exten- 
sively re-styled, engine power is slightly increased 
and there is a new close-ratio gearbox. The new 
line does not achieve the artistry of that seen on 
the new Italian version, the Innocenti 950, but 
it does conform with modern ideas. The head- 
lamps are now in the fenders and the grille is 
bigger. The main body of the front panelling is 
now fixed, so that owners do not have to lift 
a heavy bonnet to check oil or water levels 
and there is now a conventional hood, hinged at 
the rear. There is also external access to the 
luggage trunk. 

Compression ratio has been raised to 9 to 1 and 
the head improved. Maximum power rises from 
48 to 50 bhp SAE and peak torque, which is 
slightly up to 52-5lb-ft is also delivered at 
2,750 instead of 3,300 rpm so the engine should 
be appreciably more flexible. The new gearbox 
has ratios of 3-2, 1-916, 1-357 and 1 to 1 with 
reverse 4-114 to 1. The axle ratio is unchanged 
at 4°22 to 1, so overall transmission ratios are 
now 13-5, 8-08, 5-72, 4:22 to 1 and reverse 
17:38 to 1. The drum brakes are retained, with 


two leading shoes at the front, and the tyres are 
5-20-13 as before. 

Like all the latest BMC cars, the new Sprite 
has built-in anchorages for safety harness, which 
is offered as an optional extra. The windshield 
has a polished aluminium frame and standard 
instrumentation includes speedometer with trip 
and total distance recorders, fuel gauge, plus 
combined oil pressure gauge and thermometer. 
Export models also have rear bumpers, which are 
not supplied on the home market, plus over 
riders at front and rear, tachometer, windshield 
washer, adjustable passenger’s seat and headlamp 
flasher. 

Optional extras include heater and fresh air 
ventilation system, cockpit cover, locking fuel 
filler, cigarette lighter, outside mirror, wheel 
discs, detachable glass fibre hard top, twin horns, 
and luggage carrier. 

There is also a new version of the Austin 
Healey 3,000 which has a revised front grille 
with vertical instead of horizontal bars and 
behind it is an improved engine with three 
instead of two carburettors, raising maximum 
net power to 132 bhp, an increase of 8 bhp over 


The restyled Austin Healey Sprite Mark Il. 


the twin carburettor unit. Modifications include 
new camshaft, stronger outer valve springs, 
improved tuning chain damper, and new aif 
cleaner. Frame, side floor panels, wheel arches 
and centre tunnel have been modified to provide 
secure built-in anchorages for safety harness, the 
harness itself being offered as an optional extra. 
The brakes, with discs at the front by Girling 
are unchanged, but servo assistance is available 
as an option at extra cost. 
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High Standards 
and Misplaced Pride 


SPEAKER at the seventh Standards 
A Engineers’ Conference, organized 
recently by the British Standards 
Institution, caused a furore when he 
suggested that some standards are too 
high. Perhaps the fellow delegate who 
rebuked him with the words, “ Our 
standards are the highest in the world— 
let us keep them that way,”’ unwittingly 
supported the point made by the 
speaker, Mr. I. Maclean of Hawker 
Siddeley Industries Limited. 

Of course there should be pride in 
high standards, wherever such standards 
are justified, but a blind faith in aiming 
at these standards when they are 
unnecessary and unrelated to practical 
requirements is commercial folly and, 
usually, a waste of technical expertise. 
A product should be designed and 
made to carry out its prescribed work 
efficiently and safely, but it is expen- 
sively senseless to design and make it 
capable of carrying out more arduous 
tasks which it will never be called upon 
to perform. 


Negligible Risk 

As examples of standards which he 
thought were set too high, Mr. Maclean 
spoke of transformers that are required 
to operate intermittently for 8 to 12 
hours per day but are rated on a 24 hour 
basis; of high quality flame-proof 
enclosures where the risk of explosion 
is almost negligible; and of tower 
cranes which must be able to withstand 
100mph gusts, although the highest 
gust experienced in London in 33 years 
has been 77 mph. 

In setting standards—whether official 
or unofficial—there is a temptation to be 
guided by factors, such as pride in 
craftsmanship or the quest for new 
levels of perfection, which are not 
relevant to the product’s ultimate 
function. It is too easy to be like the 
woodworker who painstakingly and 
proudly produces a perfect finish on 
two surfaces which are then to be joined 
together and will never be part of the 
finish of the product. 


GECjApprentice 
Exchange with Australia 


Linked with the Commonwealth Tech- 
nical Training Week are a number of 
ideas open to companies to pursue— 
one of them is the exchange of trainees 
between United Kingdom firms and 
those of other Commonwealth coun- 
tties. The General Electric Company 
(GEC) are putting the exchange scheme 
into effect and are starting by sending 
a student apprentice with four years of 
experience on the mechanical engineer- 
Ing side of the Erith Works, in Kent, 
to work for a year with the British 
General Electric Company of Australia. 
The 22 year old apprentice, Mr. C. N. 
Ferguson, has been engaged on a 
sandwich course for his Diploma in 
Technology, which consists of six 
Month periods of study at Woolwich 
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Polytechnic alternating with similar 
periods of full-time industrial training. 
Taking his final examination at the 
end of next month, Mr. Ferguson is to 
fly to Australia in July. 

The trainee coming from BGEC 
Australia, Mr. J. R. Rogers, is an 
assistant lighting engineer in the Mel- 
bourne branch of the company. He is 
to enlarge his experience with the 
illumination departments of the GEC 
lighting and heating group and also to 
spend some time with the Osram Lamp 
works and the illumination laboratories 
of the Hirst Research Centre. 

The Australians will be receiving a 
trainee with diverse leisure interests: 
a dance band leader, Christopher 
Ferguson also builds and sails yachts. 
His GEC training has already included 
spells with Poole Power Station, Dor- 
man Long and Cwm Colliery in the 
South Western Division of the National 
Coal Board. 


Royal Opening 
at Salford 


The new buildings of the Royal Tech- 
nical College, Salford, were opened by 
the Queen, accompanied by the Duke 
of Edinburgh, on 24 May, when the 
College was renamed the Royal College 
of Advanced Technology, Salford. The 
college was among the first group of 
senior colleges of technology which 
were designated in 1956 as Colleges of 
Advanced Technology to be developed 
as major colleges of science and engi- 
neering corresponding, in the level of 
their work, to the departments of the 
universities. 

After the opening ceremony, the 
Queen and the Duke of Edinburgh 
were conducted on separate tours 
through some of the departments of 
the college. The Duke was shown a 
project being carried out by a final 
year student on the aerodynamic 
characteristics of yacht sails. This 
project was started as a result of the 
amateur interest in sailing of some of 
the academic staff and of the student 
concerned. The forces acting on model 
yacht sails of different shapes are being 
studied in a wind tunnel in the aero- 
nautical laboratory. 


Metal Machining 


The Duke was also shown the progress 
being made on research on the vibration 
of machine tools and on the machining 
of metals. These projects are supported 
financially by a Special Research Grant 
awarded by the Department of Scientific 
and Industrial Research. 

All the engineering and scientific 
departments of the college prepare 
students for the Diploma in Technology. 
In the engineering departments this 
award is replacing the external degree 
in engineering of London University 
since it gives the college freedom to 
develop its own courses in subjects 
and gives it the necessary control over 
the examination of students under con- 
ditions similar to those existing in 
university departments. In the Depart- 
ment of Mechanical Engineering there 
are 178 students studying for the 
Diploma in Technology and the number 
is tending to rise markedly. 

The college is laying considerable 
emphasis on post-graduate courses on 
specialist topics for engineers and 
scientists employed in industry. 
Recently, short full-time post-graduate 
courses on heat transfer and manufac- 
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turing processes have been held and a 
conference, “‘ Problems in Supersonic 
Aircraft,” attracted over 90 senior 
aeronautical engineers from all over the 
United Kingdom. 


Common Market Effects 
and Food Prices 


Whatever advantages British manufac- 
turing industry would gain from entering 
the European Common Market it would 
also be faced with possible changes in 
the basis of its costs and in some 
pressure on wages. 

One important factor is likely to be the 
effect any future direct association with 
the six signatories of the Rome Treaty 
will have on British food prices. This 
has recently been looked into in detail 
by the Agricultural Research Institute, 
of Oxford, who have calculated that 
joining the Common Market could 
have the effect of raising the cost of 
food in Britain by 1s 04d a head each 
week. 

Given that the majority of industrial 
workers are family men this is plainly a 
development, though not a decisive one, 
that could appear in future wages 
negotiations. 

The calculations of the Agricultural 
Research Institute suggest that the 
retail price of food in Britain would rise 
by 3-1 per cent. This would give an 
increase in the cost of living of 0-9 per 
cent and the probability that the prices 
of manufactured goods would fall is 
one that would not automatically be 
accepted as relevant across the negotiat- 
ing table. 

An increase of just under one per cent 
in the cost of living is not by any means 
as important as the benefit that should, 
on the figures of the Institute, accrue 
to the Commonwealth states. In the 
view of Mr. Colin Clark, director of the 
Institute, and of many other observers, 
the British Government is extremely 
unlikely to enter the Common Market 
without first concluding agreements for 
Commonwealth producers now selling 
tropical products, sugar, dairy produce 
and meat in the United Kingdom under 
Imperial Preference to do something 
similar in the United Kingdom or more 
broadly in the Common Market. 

Given this assumption, British and 
Commonwealth agricultural producers 
stand to gain by an increased income 
of around £145 million a year. The 
extra steam this would put into the 
development plans of the Common- 
wealth agricultural exporting members, 
and accordingly into their purchases of 
capital equipment and other manufac- 
tured goods would certainly be con- 
siderable. 


Photomultiplier Lecture at 
the British Moscow Fair 


The Soviet authorities have given 
Mr. J. Sharpe, manager of the EMI 
Electronics Company special valve and 
tube division, the distinction of selecting 
him as the only representative of the 
Scientific Instrument Manufacturers 
Association to give a technical lecture 
to a Soviet audience during the British 
Trade Fair in Moscow. 

Mr. Sharpe has taken as the subject 
of his paper, Photomultipliers and their 
Applications. Covering the design and 
characteristics of photomultiplier tubes 
among other points, the lecture deals 
with specialized modification for parti- 
cular applications—the theme of endless 











questions aimed at the exhibitors at 
the Fair. 

At the recent Vienna symposium on 
the detection and use of tritium in the 
physical and biological sciences Mr. 
Sharpe was chairman of one of the 
sessions. Another special visitor to 
Moscow is Mr. S. W. Elliott, a director 
of the Belfast firm of Mackie & Sons. 
He has gone out to help the team 
demonstrating their company’s shuttle- 
less Onemack loom. The Onemack 
produces a wide range of fabrics at 
high speed, chiefly for the manufacture 
of bogs. 

Substantial orders have already been 
received from the Far East, South 
America and Africa. It has attracted 
a good deal of attention in the USSR 
and there are lively hopes that orders 
will be forthcoming as the result of 
taking part in the exhibition. 


Consumer Council 
Taking Up Guarantees 


Concern at situations in which manu- 
facturers’ guarantees sometimes reduce 
rather than supplement the buyers’ 
rights is to lead to two promising steps 
by the Consumer Advisory Council 
of the British Standards Institution. 

The Council proposes to meet the 
representatives of the electric appliance 
industry in order to see whether a model 
guarantee may be drafted as an example 
to all manufacturers. It also hopes to 
join with the motoring organizations 
and negotiate along similar lines with 
the car industry. 

The heart of the Council’s views on 
guarantees is that it objects to clauses 
exempting the manufacturer from liabi- 
lity if this product should cause damage, 
perhaps by fire or by causing injury, and 
it feels even more strongly about 
clauses which exempt the dealer as well 
as the producer. The now fairly 
common endeavours to put guarantee 
terms in the place of the normal respon- 
sibilities at law of the manufacturer or 
retailer is believed by the Council to be 
thoroughly wrong, particularly when, 
as often happens with cars, acceptance 
of the guarantee is made a condition 
of sale. 


Stimulus Needed 


The Consumer Advisory Council has 
been studying the work of the twelve 
Electricity Consultative Committees, 
who are intended to represent the elec- 
tricity consumer in each area. With 
some tact the Council observes that, 
while some of them are lively and 
useful, many others need a stimulus to 
greater activity. The responsibility for 
seeing that these committees function 
satisfactorily is with the Minister of 
Power, whom the Council is to 
approach. Meantime a report on the 
Committee is to appear in the Council’s 
journal, Shoppers’ Guide, and it is felt 
that some of the committees should 
spend more on making their existence 
known to individual consumers. 

A number of householders have been 
talking to the Council about repairs 
and alterations carried out to their 
electrical wiring. They generally seem 
to have regarded the charges as excessive 
and more often than not, they claim, 
estimates have been exceeded. About a 
hundred cases have been passed on to 
the Registrar of Restrictive Trading 
Agreements who is collecting informa- 
tion on the trade association’s agree- 
ment which has been referred to the 
Restrictive Practices Court. 
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More Plant Makers Reply to Plant Users 


To promote an exchange of 
ideas between users and 
makers of engineering plant, 
ENGINEERING has conducted 
an inquiry. Users’ require- 
ments were reported on14 April 
and the first replies of manu- 
facturers on 21 April; more are 
given below. (See also Impact, 
p. 753). 


HE comments received from other manu- 
facturers since the publication of the first 
set of manufacturers’ replies are of much the 
same general nature. They show that very often 
an item of plant required by a user is available 
off the shelf. Nevertheless, there are several 
instances where a firm working in one field is 
able to help an inquirer working in what appears 
at first sight to be quite a different field. In 
such cases trade directories, for example, can be 
inadequate and direct contact between firms, as 
promoted by these articles, is most useful. 
Indeed, it is one of the chief functions of 
ENGINEERING to provide contact between the 
great variety of specialist techniques that make 
up the subject matter of its title. 

The manufacturers’ replies set out below have 
been put under the same headings as used 
previously. They remove some of the gaps that 
appeared in the last article. Queries on machine 
tools and boilers, for example, received very few 
replies from manufacturers initially, but a 
number of comments on these topics are set 
out here. 

In one instance a manufacturer found no 
queries concerning their equipment but took the 
opportunity to raise some queries of their own. 
Hardypick Limited asked to be put in touch 
with firms who might be in a position to supply 
the following: a silencing method or appliance 
for incorporating in compressed-air concrete 
breakers, a design of cutting head for drilling 
concrete by compressed air and/or electrical 
rotary drills (hole diameters from 1%in to 
24 in), and a plastics or glass fibre casing to give 
similar strength as the same thickness of alu- 
minium and to have a similar heat dissipation as 
aluminium when a 14 hp electric motor (110V, 
3 phase, 50 c/s) is totally enclosed by it. 


ALL PLANT 


The suggestion that centralized power lubrica- 
tion should be used on mechanical plant instead 
of individual greasing points was commented on 
by Exactor Limited. They offer details of the 
Exactor Trabon centralized lubrication equip- 
ment suitable for large and small types of plant. 
Installation is said to be particularly easy since 
it is a single-line system—no return lines are 
required. 

The main components of the system are a 
pump and a series of feeders located around the 
machine adjacent to the bearings served. Each 
feeder contains a small measuring piston, which 
may be any of a wide range of sizes. As the 
flow of lubricant from the pump progresses round 
the circuit, each feeder in turn pushes the correct 
shot into the bearing it serves. If any bearing 
refuses to accept its lubricant (even though 
maximum pressure builds up) the feeder con- 
cerned will not operate. The flow of lubricant 
cannot then continue around the circuit, and 
an indicator at the pump gives visible warning of 
the interruption of operation. 

Two basic types of feeder are available, the 
reversing and the manifold feeder. Diagrams 
of these are shown in Fig. 1. The reversing 
feeders are chosen for installations where the 
bearings are strung out at fairly wide intervals, 
and the manifold type are more convenient 
where the feeders are clustered together in 
groups. Warning devices are included in even 
the smallest schemes operated by a standard 


grease gun. The company add that centralized 
lubrication need not be expensive, “ although 
costs do vary according to the type of plant to 
be lubricated, and various other factors. How- 


ever, we have a free service covering the 
preparation of schemes and the submission of 
price proposals, so that users can consider 
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Fig. 1 (a) A typical centralized lubrication layout 
serving 13 points through a combination of twin- 
outlet and single-outlet reversing feeders. The 
oil flow is in alternate directions around the 
circuit. (b) The manifold system uses subsidiary 
blocks to split up the pump output. It is more 
suitable for serving groups of bearings. 





without obligation or cost the economics of 
centralized lubrication to a specific item of 


plant.” 
BOILERS 


An implied criticism on oil-burning control 
equipment came from a correspondent who asked 
for safety devices that did not themselves become 
the cause of failure and excessive maintenance. 
In reply to this, Mr. E. R. Thomas, managing 
director, Elcontrol Limited, suggested that most 
of such failures are caused by faulty application 
or installation. ‘‘ We have had 12 years’ experi- 
ence of supplying various types of electronic 
flame failure equipment for use with gas and oil 
burners and while we, like undoubtedly every 
other manufacturer, have had our share of service 
troubles due to faults in our own equipment, we 
find that the vast majority of service calls which 
are referred to us in the first place turn out to be 
concerned either with faulty application or faulty 
installation of the control equipment. 

J. Stone and Company (Deptford) Limited 
commented on all the points raised in this 
section and offered equipment to meet the users’ 
requirements. As regards the comment on the 
reliability of safety devices, the company suggest 
that the contributor may not have heard of 
Stone-Vapor boilers ‘“‘ which were originally 
designed to withstand the extremely rough usage 
and vibration conditions which occur when 
these are installed in diesel locomotives.” 

“* Scaled down conventional fire tube boilers, 
sometimes known as ‘ packaged,’ usually have 
three motors. Stone-Vapor boilers have one 
motor which drives the water pump, fuel pump 
and forced draught fan. The use of one motor 
unit has simplified the control panel to such a 
degree that all the electrical gear can be looked 
after and serviced by only a moderately skilled 
general works electrician. Externally mounted 
protective features, such as pressure switches, 
solenoid valves, etc., are connected to the panel 
by simple damp-proof plugs and sockets, thus 
permitting simple and quick replacement, and 


also regular testing when carrying out the 
preventive maintenance schedule.” An iflys. 
tration of an ac panel for a stationary boiler jg 
shown in Fig. 2. 

In reply to the request for a compact boiler 
capable of providing steam for curing concrete 
J. Stone send details of their Stone-Vapor steam 
generators that are used in the United States for 
both atmospheric concrete curing in simple 
chambers and also for pressure curing in auto. 
claves. ‘‘ As the sole British manufacturers of 
this equipment,” they write, “we have spent 
some considerable time investigating the needs 
of the concrete products trade, and as a result 
of familiarizing ourselves with the problem have 
supplied a number of boilers to various important 
concerns in Great Britain. 

J. Stone have found that in this application 
they have to make a thorough investigation 
before recommending the size of a_ boiler, 
Information required includes the following: 
cubic capacity and wall and floor construction 
of the kilns; maximum and minimum weights of 
materials to be cured; the number and con- 
struction of any stillages, moulds or other 
equipment that will be loaded into the kilns 
with the product; the number of kilns to be 
supplied; the temperature rise required; and the 
specific heat of the material to be cured. 

Features of the company’s boilers that are 
claimed to make them especially suitable for 
concrete curing include an evaporation of 13 Ib 
of steam per pound of oil over the modulating 
range of about 25 to 100 per cent steam output. 
This permits a rapid rise of temperature of the 
product and the subsequent modulation of the 


Fig. 2 By using only one motor for water pump, 
fuel pump and forced draught fan, this boiler 
system achieves a simple electric control board. 


output to maintain the correct curing tempera- 
ture. Supplementary equipment can be provided 
to operate the boiler on an automatic cycle. 

A kiln is not essential. Fig. 3 shows the 
outside curing of large pipes under a tarpaulin. 
The steam generator can be seen in the back- 
ground. 

Finally, the company took up the point raised 
by the user requiring feedwater treatment which 
did not involve the use of chemical additives. 
“There are electrical devices produced by at 
least three companies in Great Britain which 
have given some measure of success on con- 
ventional shell type boilers with a large water 
capacity, on certain types of water,” they write. 
** The results, however, are by no means constant, 
and it is necessary to proceed with some caution 









~ 
~ 


le 
of 
it 


It 
e 
it 


7 


ee A. ie eS aa 


ENGINEERING 2 June 1961 


on the basis of a trial. It may however prove 
that your contributor merely requires heat for 
his process, and he may like to consider the 
possible use of a liquid phase heater which 
utilizes a heat exchange oil and eliminates 
entirely all problems of water treatment.” The 
company hope to market such equipment 


iy. 
— COMPRESSORS 


In reply to the complaint of noise and vibration 
in compressors, Alley Compressors Limited 
suggested that their “Alley” compressor did 
not give this problem. “‘ The present design is 
of the horizontal opposed cylinder type with the 
crank throws set at 180°, resulting in a smooth 
running and almost vibrationless performance. 
In addition, silencers can be incorporated in 
order to make them silent running. This design 
of compressor can also be provided with a non- 
lubricated cylinder so that the air is delivered 
entirely free from oil contamination.” 

Similarly, Whittaker, Hall and Company 
(1929) Limited suggested that users concerned 
with these points would be interested to know 
that their Hydrovane compressors, available 
up to 680 cu. ft per min, answered such criticisms, 
“being quiet, free from vibration and able to 
give air at 100 Ib per sq. in practically free from 
oil. It is also free from external components ” 
(one user complained that such components 
were too often liable to damage), ‘‘ and fitted 
with a good quality motor and starter ” (another 
user suggested that the electrical gear fitted to 
compressors was not of a standard comparable 
with the rest of the equipment). 

In reply to the request for a centrifugal com- 
pressor or a non-lubricated sliding-vane rotary 
compressor for steam, the “‘ Drum” Engineering 
Company Limited write that they have had con- 
siderable experience in making rotary compres- 
sors for steam and that although they are not 
sliding-vane -compressors they may easily come 
within the range of the requirements of the user 
concerned. 

The complaint that air from compressors is 
not sufficiently moisture free was answered by 
Whittaker, Hall and Company, who point out 
that this is common to any compressor “ but 
easily solved by after-cooling.”’ 

The company feel that the enquirer requiring 
low-pressure oil-free air for agitating rinse baths 
would probably be interested in their centrifugal 
multi-stage blowers. These make use of a 
number of aluminium alloy impellers mounted 
on a high tensile steel shaft. The bearings are 
grease and oil lubricated and isolated from the 
air. Capacities up to about 900 cu. ft per min 
are available. 


GEARBOXES AND TRANSMISSIONS 


One user in this section asked for a multi-stage 
selective gearbox in one unit with up to 64 pro- 
gressive ratios. It would be used for building 
into electric-cable manufacturing machinery for 
selecting a variety of draw-through speeds. 
North British Locomotive Company Limited 
suggest that to do this mechanically would be 
prohibitive in terms of cost, and offer as an 
alternative their variable ratio torque converter, 
type RL. “It is perfectly feasible to use this 
transmission in conjunction with a constant 
speed induction motor and vary the torque 
requirement, or speed requirement, to suit any 
particular drive demand,” they write. “If it is 
necessary to have 64 different ratios, there is no 
problem in arranging for a suitable index plate 
on the joy-stick control, or handwheel control, 
which could be related to a particular guide 
blade opening which would give the precise 
output speed required.’’ The torque converters 
are available in sizes ranging from 15 to 1,000 hp. 


PNEUMATIC EQUIPMENT 


_ In this section one user asked for an extension 
in the range of miniature fittings and another 
deplored the tendency for certain companies to 
discontinue production of particular “ lines ” 
and spares, forcing customers to accept new and 
not always better “lines.”” A third user asked 


for a greater degree of standardization. 
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Mr. J. R. Walford, manager, pneumatics 
department, Bentone and Stone Limited, com- 
mented in detail on these points. “ With regard 
to miniature fittings, in the last five years or so 
we have developed a very extensive range of all 
types of valves for use with 7 in outside dia- 

‘ meter copper or nylon tube. These valves are 
today generally used for the control circuits, 
while the working circuits could be either + or 
4 in outside diameter tube as required. 

“We are almost certainly one of the firms 
criticized for forcing our customers to accept 
new but, we contend, better lines. However, 
where interchangeability has been affected it is 
our policy to continue old lines for a limited 
period, and in connection with the recently 
re-designed cylinder range, all old types are 
available until June, 1962. When one considers 
that the newly designed cylinders were initially 
introduced in late 1958, this overlap could be 
considered generous. 

“The re-design of the cylinder range was 
found necessary due to the increasingly arduous 
conditions which are encountered daily by 
pneumatic equipment. Previous designs of 
cylinders date back to the early 40’s, when, 
generally, much less arduous applications were 
encountered. In view of this, the re-designed 
cylinders are unfortunately larger, longer and in 
most instances require a larger diameter piston 
rod with consequent increase of fixing thread. 
This trend, to our belief, has been followed by 
most other manufacturers.” Regarding stan- 
dardization, it would appear to us that this 
problem could only be handled by the British 
Standards Institute or the British Compressed 
Air Society, or possibly by both working in 
conjunction.” 

In reply to the comment that compressed air 
was an expensive service, Mr. Walford agreed 
that this could be the case. ‘“‘ But this is norm- 
ally aggravated by the use of steam pipe and 
screwed joints. These joints are very rarely 
sound but, with the use of solderless connections 
on copper or nylon tube, great economy of com- 
pressed air can be achieved, thereby helping to 
dispel this exaggerated assumption.” 

Finally, Mr. Walford points out that ‘‘ Built-in 
safety devices, obviating the need for outside 
guard or power presses, etc., are generally 
limited by the Press Guards Safety Regulation. 

In reply to the request for small compressed air 
motors suitable for replacing electric motors, 
Austin Hopkinson and Company Limited sug- 
gested that they may be able to supply such 
motors as they may be within their range. 


MACHINE TOOLS 


One user claimed to have been looking for 
several years for a new cutting material of the 
tungsten carbide or ceramic type, better than 
those currently on the market. The Carborun- 
dum Company Limited suggested that he had 
not tried the Ceramic Tool recently introduced 
by them on to the market. 

Noting the interest in a machine for the 
accurate rounding up of 16 gauge stainless-steel 
welded cylinders of 30in diameter by 6 ft long 
to within # in concentricity, Bristol Aerojet 
Limited asked to be put in touch with whoever is 
concerned with this problem “as we feel that, 
with our experience in fabricating precision 
thin wall rocket motor chambers, we may be 
able to help them.” In this connection, the 
company have recently developed a machine 
for making very accurate tube of this type 
from helically wrapped and welded strip. 

The Machine Tool Trades Association 
expressed interest in the comments by users and 
were able to provide answers to just over a third 
of the queries raised. In many cases they were 
able to list firms producing standard machines 
that might meet the users’ requirements, and 
these have been forwarded to the user con- 
cerned. Some of the more detailed answers put 
forward by the association make up the remain- 
der of this section. 

One user deplored the “ growing practice 
among manufacturers of machine tools to supply 
their products in the simplest possible form, 
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Fig. 3 The outside curing of large pipes under 
a tarpaulin. The steam generator is in the lean-to 
in the background. 


omitting items which to most users are virtually 
essential. These items are then called ‘ attach- 
ments,’ and exorbitant prices are charged for 
them.” Examples given of “‘ attachments” were 
the drilling and threading spindles on Swiss type 
autos and the slotters on all autos. 

The Machine Tool Trades Association consider 
that this is a question of being unable to please 
all of the people all of the time. ‘“‘ Machine tool 
makers have often been blamed for loading 
machines with accessory equipment frequently 
not required by all users; this increases the price 
of the machine unnecessarily. The majority 
demand is for a machine with certain basically 
essential accessories, for example, centres, face 
plate and/or driver plate on a lathe; not every- 
body needs a chuck on a lathe and if it is needed 
customers often have their own preference for 
certain makes. Similarly not all users need a 
tapered attachment on a lathe since a certain 
amount of taper turning can be done by setting 
over the loose headstock. 

One user asked for a press and feed complete 
with tooling to produce small strips with short 
wires punched into their ends. The association 
consider that this appears to be a job calling 
for a fly press with suitable press tools such as 
are made by Vernon Tools Limited. 

The requirement for a circular saw for cold 
cutting was considered as a little unusual; 
“one would suggest the use of machines with 
a friction disc as built by Clifton and Baird 
Limited.” 

One user requested shipyard bending rolls 
that, in addition to bending and flanging facilities 
had a device enabling the machine to be used for 
levelling ships’ plates. It was considered that 
such a machine would be a great boon to the 
ship repairing industry, enabling the investment 
in only one large and heavy machine tool 
instead of two. The association were not sure 
however that this could be achieved. “ In this 
case the enquirer appears to want two machines, 
built and designed for two separate operations, 
dove-tailed into one unit. Plate levelling for 
shipyard work, we think, could not be handled 
by an attachment. It is doubtful whether a 
combination of the two machines would be a 
practical proposition.” On this point, however, 
the ‘association have no certain knowledge and 
refer the user to Joshua Bigwood and Son 
Limited, Bronx Engineering Company Limited, 
W. H. A. Robertson and Company Limited, and 
Rushworth and Company Limited. In fact, a 
reply from Bronx Engineering already published 
has offered a machine which satisfies this require- 
ment. 

To the request for a two-spindle bench type 
drill of 14in capacity, the association answer 
that many makers produce two-spindle drilling 
machines of one inch capacity and over but 
that such machines would be distinctly heavy 
for bench work. “ These are normally built on 
floor legs but with the use of a table.” 
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Tied Columns Give Large Clear Floor Area 


A large) clear Efloor space, 
free from columns, has been 
obtained by the use of pre- 
stressed concrete members, 
made and erected in sections. 
The secondary roof beams 
have an end fixity applied bya 
system of “tied” columns. 


To meet the requirements for plant layout in a 
laundry it was necessary to provide a clear 
floor area of 110ft by 90ft. The working 
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pattern also required that there should be 
no internal columns and limited to three the 
number of columns along the 110 ft long side. 
These demands have been met by a building 
erected in a combination of precast and in situ 
reinforced concrete. A description of the working 
operations of the laundry have already been 
given (ENGNG., 12 May ’61, p. 669). 

The first phase of the new laundry, which is 
for Spring Grove Laundry of Hanworth in 
Middlesex, covers 20,400sq.ft of floor area. 
The contract for the structural frames, floors, 
staircases, roof covering, patent glazing, insula- 
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Fig. | Cross-section, showing secondary roof beam. 





Northlights 


End Block 


Hinge Plate Bearing 


Concrete Hinge 





[x Future Extension 


Twisted End Block 


Jacking Bearing 


Concrete 
Fixed Base 


107° 442" 


| 
| 


“ENGINEERING” | 














— Secondary Beam 


al 


af 











Y2" Steel Plates 


Main Beam Ya Dowel Pin 


Steel Wedges and Packing 


Freyssinet Flat Jacks 


DETAIL ATA 














Dry Caulking 
and Post Tensioning 
after Cantilever 
Tensioning 





Secondary Rise 











DETAIL AT 'B 














~S 





| 
| 
L 


(1s7¢) “ENGINEERING” 





Fig. 3 Details at top of main columns. 


Fig. 2. Longitudinal section, showing main beam. 


tion lining to both north-light and flat roofs, 
together with pile caps, ground beams and 
reconstructed stone on the front elevation was 
secured by Orlit Limited in a competition based 
upon design, cost and completion time. The 
general contractor was Grove Building (Han- 
worth) Limited. 

The site consisted chiefly of made-up ground, 
and 50 ton concrete piles carry the loads down 
to between 20 ft and 30 ft through fill and sand 
into stiff London clay. 

A longitudinal section and a principal cross- 
section of the building and details of the 
connections at the head of the columns are 
given in the drawings Figs. 1, 2 and 3, on this page. 

The north-light roof, comprising precast 
concrete rafters and precast angle purlins, is 
supported by a system of precast prestressed 
beams. The beams were made in sections in the 
contractor’s factory and stressed together on the 
site. The 6 in joints between beam sections were 
made with high quality in situ concrete. The 
90 ft long secondary beams are tied down at 
one end by vertical cables passing through the 
outermost column, as shown in Fig. 1, and in 
the detail B, Fig. 3. This initially provides a 
known fixing moment by means of a: force 
acting at a Sft lever arm. When the roof 
construction was complete the gap between the 
outermost column and the beam was dry 
caulked and the vertical cables stressed to their 
full value. This measure provides full fixity to 
cater for snow loading in addition to providing 
a rigid wind frame. 

The secondary beams were supported by a 


post-tensioned main beam continuous over two 
55 ft spans. Fig. 4 shows the building in the 
course of construction, and shows especially 
well how the main and secondary beams were 
erected. The large cable eccentricity over the 
central column produced preponderant secondary 
bending moments and, to offset these moments, 
Freyssinet flat jacks were used to lower the beam 
at the central column. : 

The stressing operation to the secondary 
beams was as follows: 


Stage 1: Half stress horizontally and vertically 
(to carry the beam only). 

Stage 2: Full stress horizontally and final 
“cantilever” stress vertically, following the 
assembly of north-light frames. 

Stage 3: Check and adjust “‘ cantilever ”’ stress, 
dry-caulk joint and apply full stress vertically, 
following the roof construction. 

The stressing operations to the main beam 
were as follows: 

Stage 1: Half stress (to carry beam only) and 
temporarily prop at third span points. 

Stage 2: Full stress in phase with lowering 
operation following construction of secondary 
beams. 


Movements resulting from prestress, shrinkage 
and temperature were allowed for by a system 
of simple sliding and hinged plate joints in 
conjunction with concrete hinges at the base of 
certain columns. 

Wind bracing is by rigid frames in one direction, 
working in conjunction with some of the columns 
which are built in at the foot. 

The two-storey wing blocks were built with 
precast concrete members incorporating some 
novel features. Columns generally run the full 
height of the building, with beam seatings either 
by corbel or by an angle/T connection allowing 
both vertical and horizontal tolerance. The 
beams were designed as composite members 
with in situ top flanges. The 40 ft span floor and 
roof beams to the front block have post-tensioned 
bottom flanges made in the factory, with com- 
posite reinforced concrete ribs and top flanges. 
This three-stage method allowed more economy 
of prestress than the more conventional two-stage 
composite beam. 

Floors are of the hollow slab type and the roof 
consists of lightweight decking supported by 
tapered precast purlins at 2 ft spacing. 

Wind bracing of the structure is supplied by 
nominal continuity between beam and column, 
by vertical continuity wherever possible and by 
nominal fixity at the column feet. 

The finish to all precast concrete is ex-mould. 
Main contractor: Grove Building (Hanworth) 
Limited, Brentford, Middlesex. 

Special sub-contractor for concrete structure: 
Orlit Limited, Vicarage Road, Egham, Surrey. 


Fig. 4 Erection of main frame, showing sections 
in which the main and secondary beams were put 
into place. 
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The Ankobra Bridge in Ghana 


The design of a new bridge over the Ankobra 
River at Axim, Ghana, is ready to go out to 
tender. The bridge is part of a road scheme 
for the coastal area of the country and has a 
single clear span of 275 ft. Particular attentioa 
pas been given to the difficulties of construction 
and the main features of the bridge are a direct 
result of the methods of overcoming these 
problems. : 

The bridge superstructure consists of a sus- 
pended span carried by double cantilevers which 
are supported on cradles and counterbalanced 
by rock-filled abutments. The cantilevers on 
each side are a pair of prestressed concrete box 
girders 145 ft long by 9 ft wide, which will be 
precast on the embankments and launched over 
the cradles on ball bearings to their final positions. 
On the earlier designs for the bridge the intention 
was to slide these boxes into position, but ball 
bearings give much more control over the 
launching and are more precise in their action. 

With the cantilevers in their final positions the 
main raking struts (which are hinged to the pile 
caps) will be lifted to support the main canti- 
levers. The final adjustment will be done by 
flat jacks placed between the struts and the 
cantilevers. An improvement in the stress 


distribution will be obtained at the same time. 
Finally, the cantilevers will be tied back to the 
: abutments by post tensioning cables. 

The freely supported centre span of 80 ft 
will be lowered into position from a temporary 
construction bridge erected from the tips of the 
cantilevers. 

By working out the construction procedure 
in great detail, not only has expensive temporary 


Cantilever before launching. 





Model of the completed bridge. 


construction been eliminated, but the con- 
tractors are presented with an already prepared 
scheme which should substantially reduce the 
time normally spent in planning the construction 
of a bridge of this nature. 


Cantilever moving forward on temporary trestle, 








Trackwork for Public and Private Railways 


Recent years have seen a new era in railway 
development: extensive electrification schemes 
have been started on Britain’s nationalized 
railways, there has been a great expansion of 
railways throughout the Commonwealth and 
elsewhere, particularly in Africa, and moderniza- 
tion schemes on a great scale have been under- 
taken in dockyards and industrial railways, 
especially in steelworks where trackwork has 
been included as an integral part of the plant. 
Efforts have been made to increase track life, 
thereby cutting both maintenance and renewal 
time, an approach which has brought the intro- 
duction of the heavier and stronger flanged rail, 
and the wider use of austenitic manganese steel 
with its increased resistance to wear. 

To mark this growth in interest in railway 


trackwork, Edgar Allen and Company Limited, 
of Imperial Steel Works, Sheffield 9, have 
published a handbook entitled Trackwork Engi- 
neering which includes details of many trends in 
track development both within the United 
Kingdom and overseas. Its scope is wider than 
that of a mere handbook however, for, in 
addition to many data tables and drawings 
dimensioned in detail, there are notes on the 
reasons underlying the designs adopted and 
descriptions of the production of the steel and 
of the rolling of the rail sections. A _ brief 
historical introduction traces the changes since 
William Jessop’s fish-bellied rail was patented in 
1789. 

Only a short mention is made of long welded 
rails and the problems they involve and over- 


come, but proper stress is laid on the importance 
of good ballasting and the need for closer spacing 
of the sleepers if any advantage is to be gained 
from their use. The greater part of the book is 
necessarily concerned with turnouts, switches 
and crossings, and associated equipment. Details 
are given of crossing members cast in one piece 
and chapters are devoted to trackwork for steel- 
works, for tramways and for dockyards and other 
industrial areas. There is also a chapter on the 
recommended procedure for track laying. 

The principal authors of the book are Mr. 
David P. Carr, general manager of the trackwork 
department of Edgar Allen, and Mr. T. Samson 
of the Rotherham College of Technology. 
A limited number of copies of the book may be 
obtained from the company. 





Heavy Industrial Area at Durgapur, India 


A considerable centre of secondary industry, 
known as the Durgapur Industrial Area, is 
coming into being in the vicinity of the new 
steelworks. One of the largest of these 
industrial units is the heavy engineering works 
now under construction known as the AVB 
Project. This project is one of the largest fac- 
tories erected in India by private enterprise in 
recent years, the AVB Company being an 
amalgamation of three firms, Associated Cement 
Company of India, and Vickers-Armstrong 
Limited and Babcock and Wilcox Limited of 
Great Britain. The factory is designed to pro- 
duce power station boilers, pressure vessels, 
cement making equipment and mining machinery 
among other products. 

The factory is situated on a 300 acre site 
between the Grand Trunk Road and the Eastern 
Railway just north of Durgapur Station, about 
100 miles from Calcutta. Under the present 
development only about half of the site will be 
utilized, but allowances have been made in the 
design and layout of road and rail services for 
full development of the site. 

A complete soil survey was carried out before 
design commenced during which some 15 bore- 
holes were sunk to depths of up to 50ft. The 
results of this survey showed that the subsoil 
consisted mainly of a clay covered by a variable 
thickness of murrum (a tough clay bound 
gravel). Though the clay proved to be of fairly 
good bearing capacity, it showed marked 





deterioration with increase in moisture content. 
The factory levels were accordingly arranged so 
that most of the foundations including the main 
column footings were designed so as to be 
found in the murrum. Another advantage of 
preserving the murrum covering to the clay has 
been the ease of access to practically anywhere 
on the site by heavy transport, and the small 
amount of maintenance required on the internal 
temporary roads, even during the monsoon. In 
addition, it has been possible to reduce outside 
shuttering for below-ground concrete works to 
very small proportions as the murrum will stand 
vertically and is easily cut to accurate profiles. 

The factory consists of three main blocks of 
engineering shops covering an area of 310,000 
sq. ft, a general store, an x-ray bay and various 
ancillary buildings such as offices, test house, 
etc. Jungle clearing started in November, i959, 
and the main buildings, railway sidings and 
services are now nearing completion, and 
machines are being installed. 

The engineering shops are steel framed build- 
ings of 75ft and 100ft span with asbestos 
cement cladding. They are designed for electric 
overhead cranes of from 3 to 100 tons capacity, 
though the largest crane to be installed at this 
stage will be of 70 tons capacity. To economize 
in steelwork, horizontal bracing at eaves level 
has .been provided to distribute the crane surges 
and wind forces between adjacent columns and 
bays. Consideration was given to various types 


of roof construction, particularly north-lights, 
but it was found cheaper and equally satisfactory 
to install the ordinary ridge-type truss, with the 
equivalent of 8 per cent of the floor area in 
“* Opal Perspex ”’ transparent sheeting. ’ 

Due to the precise nature of the engineering to 
be carried out in the works, it was essential to 
provide shops with a good-measure of protection 
against the weather, particularly dust-laden 
winds. This requirement raised problems of 
ventilation which were overcome by providing a 
double-skin honeycomb brick wall 8 ft high 
around the whole of each block and a con- 
tinuous ridge ventilator for the full length of the 
shop at the apex of each roof. This system will 
provide six to eight air changes per hour at an 
internal-external temperature difference of 5° to 
10° F. 

All design work, specifications, drawings, bills 
of quantities and cutting lists for the civil engi- 
neering works (including roads, railways, services) 
were prepared in the London offices of Balfour, 
Beatty and Company Limited. The steelwork 
contractors are Braithwaite and Company (India) 
Limited and the principal contractors for the 
earthworks and foundations are Hind Con- 
struction Company Limited and Braithwaite 
Burn and Jessop Construction Company Limited 
respectively. 

Consulting Engineers: Balfour, Beatty and Com- 
pany Limited, Bow Bells House, Bread Street, 
London EC4. 
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GAS CONTROL 
VALVE 


For Burners 


(Compact design is one of the claims 
for the type B64YA control valve 
units for gas burners. 

They can be used for room heaters 
as well as central heating furnaces, and 
for alltypes of gases. Maximum ambient 
operating temperature is 175° F (79° C) 
and they may be mounted in any position 
as the diaphragms are spring loaded. 
Four valves are contained in the one 
body: the main line gas cock, main line 
automatic valve, pilot line shutoff valve 
and main line 100 per cent safety shutoff 
valve. A pressure regulator, pilot gas 
adjustment and pilot gum filter are 
optional extras. Maximum operating 
pressure is 14 in water gauge. 

The operation is independent of mains 
supplies, being actuated from _ the 
generator unit which is heated by the 
pilot flame. The main line automatic 
gas valve opens and closes in response to 
thermostat or other controls. 

This type of valve is intended for use 
in close-coupled circuits where the total 
length of the lead wires does not exceed 


BULK TRANSPORT 
VEHICLE 


Pneumatic Discharge 


OTH pneumatic discharge and direct 
tipping are possible with the 
Pneumarator bulk transport vehicle. 

The design is particularly intended for 
handling grain and feeding-stuffs, includ- 
ing the more fragile products such as 
pellets and cubes. The vehicle can either 
carry a single load or three separate 
ones asrequired. ‘Two versions are made 
both: in several sizes; that shown has 
a capacity of 8 tons. The versions 
differ in that one has fixed sides and 
tail board while the other is convertible 
to a flat platform truck. 

The main construction is aluminium 
alloy with interlocking aluminium deck- 
ing onasteelsub-frame. Two transverse 
removeable partitions separate the in- 
terior into three divisions of equal 
capacity which can be discharged suc- 
cessively. 

The pneumatic discharge equipment 
comprises a full width sunken hopper 
fitted with calibrated sliding traps for 
controlling the input of the load into a 
special rotary feeder valve. This last is 


PACKAGED 
ALARM UNIT 


Group Assembly 


PackaceD single or multipoint alarm 
units are now available which can 
be added together to build up a panel. 

Any number of these “‘ Add-on” 
units can be connected to form a complete 
alarm system in conjunction with any 
form of instrumentation, for example, 
temperature controllers, pressure and 
level indicators, in which a pair of 
contacts is closed when the danger 
condition is reached. 

The single point system has two 
lamps, one of which shows safe and is 
extinguished as soon as the danger 
lamp lights. If required an external 
flasher unit can be added to control only 
the danger lamp at the same time as an 
audible alarm would sound. By the 
operation of a cancel button the audible 
alarm would cease and the flashing 
light change to steady. The two point 
system (illustrated) bas three lamps and 
works in similar manner, the safe lamp 
going out if either of the others is 
illuminated. A particular feature is that 
however many units are used, only one 


60in. The model G250A_ generator 
produces a minimum of 140mA when 
heated properly by the pilot flame, 
which is enough to operate the control. 
The pilot is connected by } in tubing to 
the valve body. For remote thermostat 
installations an alternative pilot genera- 
tor and valve assembly is available. 

Operation is by a single control having 
positions for lighting the pilot, normal 
shutoff, thermostat control and all off, 
for which last position it is necessary to 
depress a spring. The safety valve will 
cut off all gas if the pilot flame is unstable 
or goes out. General Controls Limited, 
13-15 Bowlers Croft, Honywood Road, 
Basildon, Essex. 


hydraulically driven by the pump power- 
ing the tipping gear. A positive dis- 
placement compressor suppling 285 cu. ft 
of free air per minute a 10 1b per sq. in, 
works from the power take off. For con- 
ventional end tipping a double hinged tail 
gate is fitted. Discharge can be carried 
out by the driver alone and typical rates 
for discharge heights from 20 to 40ft 
are 19 tons per hour for grain and 7 tons 
per hour for cubes. Bonallack and Sons 
Limited, Paycocke Road, Basildon, Essex. 


audible alarm and one cancel button 
are needed. Thomas Industrial Auto- 
mation Limited, Station Buildings, 
Altrincham, Cheshire. 





HORIZONTAL 
FACING MACHINE 


Circular Components 


ACING, boring, and turning operations 
can be carried out on pipe flanges, 
valve bodies, and similar circular com- 
ponents by the machine illustrated. 
The main drive is by a 74hp motor 
through a gearbox that gives nine face- 
plate speeds from 216 to 17rpm. The 
final drive is through helical gears. At 
any speed the spindle comes to rest 
without shock in three seconds after the 
stop button has been pressed. The fac- 
ing head carries the facing slide which 
has two rates of automatic feed, in 
and 7; in per revolution, forward and 
reverse, by scroll feed. Automatic 
cutoff at limits of travel is a standard 
feature. In addition to the power feeds, 
the facing slide can be adjusted by hand- 


* wheel, whether rotating or stationary, 


through a differential gear assembly. 
The main table is 3 ft 6in by 2 ft 6in 
and has 3ft of traverse under power 
along the main bed. There are three 
rates of power feed, 4 in, lin and I4in 
per minute and three rates of rapid 
traverse. Cross adjustment of 30in is 


TUBE PROFILE 
CUTTER 


No Template 


O TEMPLATES are required for the 
automatic Tubefile profile cutting 
machine for preparing pipe joints. 

There is no preliminary preparation 
as the machine can be set up directly 
from a drawing knowing the angle of 
intersection, the external diameter of the 
main, and the internal diameter of the 
branch. The settings are achieved by 
operating controls until appropriate 
values are indicated on each of three 
readily visible scales, thus avoiding 
errors and ambiguities of setting. 

Three other adjustments are available, 
namely for notch angle (that is the angle 
formed by the cut on the branch and the 
tangent to the barrel at the point of 
contact); the offset, when the axes of the 
main and branch do not intersect; and 
the distance of the cutter from the tube 
being profiled. Considerable savings in 
time are obtained particularly where a 
run of work involves different profiles 
on each tube. 

Cutting is done by rotating the head 
around the work and successive cuts are 


VIEWER 


For Internal 
Surfaces 


De *sicnep primarily for the inspection 

of the interiors of locks, the viewer 
shown in the illustration can be used for 
many other similar applications. 

The instrument consists basically of a 
probe measuring only 4 in diameter 
and 2 in long, at the end of which is a 
miniature bulb rated at 2-5 volts. Power 
to light the bulb is supplied from 
a battery in the handle of the instrument. 
Over the lamp is fitted one of three inter- 
changeable viewing heads each consisting 
of a small mirror and an angled 
mounting. One is arranged to give a 
view to the right, the second to the left 
and the third straight ahead. The 
maximum width of a head is only ¢ in. 

Mounted on the handle is a lens 
through which the mirror is observed, 
and by rotating and tilting the probe 
the whole interior can be seen. The 
lens and probe are mounted on a com- 
mon unit that screws into the handle. 
All the parts are available separately. 
P. W. Allen and Company Limited, 
253 Liverpool Road, London, N1. 


provided by a hand control system, 
The squaring table, which is available 
in three versions, 24in or 30 in square 
or circular, has four definite 90° positions 
and has a lift motion to break the joint 
faces and give easy swing round, 
Lubrication to all gears and bearings is 
by built-in pump and there is a one-shot 
system for slideways. The machine 
requires a floor space of 11 ft 3 in by 
4ft 6in. 4. Kitchen-D. Walker Limited, 
Hexagon Works, Pellon Lane, Halifax. 


normally made in opposite directions to 
avoid damaging the cables. The model 
18 will profile tubes up to 18 in external 
diameter with an economical lower limit 
of about 4in. Accuracy averages % in. 
General Precision Systems Limited, 
Bicester Road, Aylesbury, Buckingham- 
shire. 
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POWER TUG 


For Hand Truck 
Conversions 


LLUSTRATED is the Pedi-Power pedes- 
trian controlled tug unit that will 
t hand trucks. 

ag has a capacity for 2,000 Ib 
and can be fitted to semi-live stillages 
llet trucks, stackers, straddles and to 
the luggage and mail trucks used by the 
railways. A particular feature is the 
two stabilizing castors fitted to the rear 
of the unit. These enable it to pivot on 
the wheels of the truck it is towing and 
as a result give it a tight turning circle 
and make the steering light and positive. 
Alternatively when the Pedi-Power is 
being driven independently the castors 
are locked by a lever and become fixed 
on the wheels, again giving exact steering 

as before. 

Overall dimensions of the tug are 
%3in high by 254in wide. All the 
controls, which are of the single “* dead- 
man” type, are located on the steering 
handle at the front of the truck, anda 
reversing switch provides two forward 
and two reverse speeds. The gearbox is 
completely enclosed and all the gears are 


ELAPSED TIME 
INDICATOR 


Electrochemical 


ELarsep times up to 10,000 hours 
can be recorded on the Cronsistor 
electrochemical unit. 

The indicator works on the principle 
that when a current flows the material 
removed from the anode is directly 
proportional to time and current. The 
diminution of the anode length in the 
cell therefore gives a measure of the 
time elapsed. Two standard cartridges 
are available, one for periods up to 
1,000 and the other up to 10,000 hours. 
They can be used in conjunction with the 
Chronsipak to allow their application to 
alternating current systems; this contains 
a miniature rectifier, a current limiting 
resistor and a cradle for the cartridge. 

The units are designed to fit standard 
fuse holders, and measure 1-25 in long 
by 0:25in diameter. Calibration accu- 
racy is to within 10 per cent and the 
weight is 0-250z. Mounting can be in 
any position and they are suitable for 
operation on any direct current supply 
from 6 to 500V. Current consumption 
is less than 1mA and occasional 100 per 


SELF-PROPELLED 
SCYTHE 


For Steep Banks 


GPECIALLY designed for operating on 
steep banks, a new self-propelled 
rotary scythe has a 26 in cut. 

The machine is suitable for rough 
grass areas and is driven by two 16in 
by 3in track grip pneumatic tyred 
wheels. Power is supplied by a Villiers 
Mk. 25 HS four stroke engine with a 
special vertical fuel tank. The maximum 
speed is mechanically governed and an 
oil bath fitted as standard. The drive is 
by chain through the gearbox and inde- 
pendent ratchets on each wheel; com- 
pensating Sin internal expanding hub 
brakes are fitted, cable operated from the 
handle bars. There are three forward 
speeds of 13, 3 and 43 mph, the multi- 
plate cork insert clutch being cable 
Operated. The drive to the cutter head 
is through an endless V-belt and a centri- 
fugal clutch. 

The front wheels are 16 in by 2 in with 
solid tyres and run on bushed wheel 
centres. The countershaft and axle 
are mounted in self aligning pre-packed 
sealed bearings, while the cutter head is 








carried on ball bearings. The maximum 
forward speed in top gear is approxi- 
mately 3 mph. 

The drive is provided by a 12 volt 
motor powered by a D.P. Kathanode 
traction battery. The standard model is 
fitted with a Kathanode 6-cell battery 
with a capacity of 132 Ah; alternative 
batteries of 99 ana 165 Ah are also 
available, the choice depending on day 
to day requirements. The connections 
for attaching the truck are made to suit 
the different types but there is a standard 
hydraulic attachment for semi-live stil- 
lages. Griffiths (Lambeth) Engineering 
Company Limited, 60 Bayliss Road, 
London SE1. 





cent overloads will not damage the 
cartridge. The shelf life is practically 
indefinite and the range of ambient 
temperatures in which they will operate 
is from 0 to 70° C. 

Chronsistors are not critical to mains 
surges and are also acceleration and 
shock resistant. Examples of use 
include indicating the life of a record 
player stylus or the operating hours of a 
car engine. Transipak Electronic Engi- 
neers, 29 Burnt Ash Hill, London SE12. 





fitted with heavy duty ball bearings. 
The cutters are the S type swing blade. 
Hayters (Sales) Limited, Spellbrook, 
Bishops Stortford, Hertfordshire. 
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SACK LOADER 


Detachable, 
Self-Contained 


A RECENTLY introduced lorry loading 

device is the Hipope Mule sack 
loader which is self-contained and 
detachable. 

The equipment consists of the power 
unit, a set of slides for fixing to a lorry, 
and the sack cradle and beam. Two men 
can lift the power unit and slide it into 
the runners on the lorry and then the 
beam is attached. A total time of two 
minutes is all that is needed. The 
time to raise a sack from the ground to 
the vertical position is 7 seconds. 

The power unit weighs about 200 Ib 
and includes a 24 hp four stroke petrol 
engine driving a hydraulic pump. This 
in turn operates a hydraulic ram with a 
built-in relief valve and working on 
replaceable oil retaining bearings. There 
are also the hydraulic oil and petrol 
tanks within the 31 in by 20 in by 20in 
framework. The framework carrying 
the slides bolts to most lorries. 

The sack beam used on the self- 
contained unit is the same as employed 
with the firm’s loader that is designed to 


PROFILE MILLING 
MACHINE 


Automatic Programme 


SHORTLY available* in this country is 
the Pratt and Whitney profile 
milling machine illustrated. 

Known as the MagneTRACE, the 
machine is designed for fast accurate 
continuous milling of simple or complex 
shapes from two dimensional templates. 
High rates of speed and uniform fine 
finish are other claims. Programming 
is fully automatic. 

Two types of control are available. 
The first, type A, is recommended for 
milling at constant cutter level or man- 
ual height changes. It will perform 
such functions as starting and stopping 
spindle and coolant flow, automatic 
feed rate changes, as well as a large 
variety of “‘incycle”’ functions at any 
pre-selected point. The machine will 
also change automatically from climb to 
conventional milling, and position stylus 
height. to different template levels, as 
well as transfer from one template to 
another. Type B adds vertical feeding 
of the cutter spindle and other functions. 

Up to 24 separate functions can be 


AIRLESS PAINT 
SPRAY 


Mobile Unit 


A MOBILE airless paint spraying unit 
now on the market is shown in the 
illustration. 

The model 1722 Lincoln No-Air Dyna- 
spray is fully self-contained. It com- 
prises a 5 gallon paint reservoir, a 4in 
compressor with gauge, 25 ft of {in in 
Teflon delivery hose, and a spray gun 
with a range of tungsten carbide nozzles, 
all mounted on a “ no-tilt ” dolly truck 
approximately 24in square. The com- 
plete unit is 54 in high. 

The compressor has a ratio of 24 to 1 
giving high pressure delivery, but it is 
claimed that there is little over-spray 
and no bounce-back. All paint is filtered 
through a 100 mesh stainless steel filter 
which avoids spattering and streaking. 
Less solvent is required to thin the paint, 
enabling a heavier coat to be applied. 
The gun nozzles give well defined spray 
patterns and there is a minimum of 
haze. The high output of the pump 
eliminates the need to heat the paint. 
Aerostyle Limited, Sunbeam Road, North 
Acton, London NWIO. 





New Plant and Equipment 





run from the power take off of the main 
engine. It has a capacity of 4 cwt in 
the standard size and extension arms are 
available to give longer reach. Standard 
models have a degree of length of 
adjustment to suit the working height of 
the lorry. 

The great advantage of the self- 
contained Mule unit is that it can be 
transferred and used equally well on a 
lorry or a trailer (since it embodies its 
Own power) so that a whole fleet can be 
loaded by a single set of equipment. 
The loader can also be attached to a 
fixed platform at the loading shed or 
dock. H. C. Pope Limited, 8 Elm 
Street, Northampton. 





programmed and repeated up to 30 
times, or indefinitely. The tracer has 
feed rates up to 80in per minute. 
Seven speed changes give the spindle a 
range from 275 to 5,200 rpm, and a low 
speed drive is available. Buck and 


Hickman Limited, 2 Whitechapel Road, 
London El. 
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Encouraging Initiative 


Pivearoms fourth annual general report shows 
the Communities’ continued enthusiasm 
for nuclear power and confidently reaffirms that 
by 1970 nuclear power should become com- 
petitive in the six European Community coun- 
tries. However, the report expresses concern at 
the lack of experience in the operation of atomic 
power stations and has suggested ways of over- 
coming this. The part that Euratom is playing 
in fostering and nurturing interest in nuclear 
power is important, especially at a time when 
many firms claim that there is a depression in the 
industry. Euratom’s research activities are 
undertaken alongside the national research 
programme, and are intended to be comple- 
mentary to it. The major part of the Euratom 
contribution is executed under contract with 
national organizations and the effect of Britain 
joining the Common Market could have very 
beneficial results for the Community. Euratom’s 
activity over the past year is shown by the 
increase in the number of research staff working 
for the Commission; at the end of March, 1961, 
the number was nearly 1,200, whereas at the 
corresponding time last year there were 238. 


Present Power Reactor Projects 


By the end of last year the Community had 
an installed nuclear capacity of 80 MW, which 
was derived from the three Marcoule reactors, 
and the Kahl/Main reactor. During the current 
year a further 80 MW will be provided from the 
BR3 reactor at Mol in Belgium and the first 
Electricité de France plant at Chinon. In the 
following years other power reactors scheduled 
to come into operation are: 


1962: 170-200 MW, EDF2 (France); 200 MW, 
SIMEA plant at Latina (Italy). 
1963: 150-230 MW, SENN plant (Italy); 
15 MW, Julich reactor (Germany). 
1965: 300-500 MW, EDF3 (France); 100 MW, 
EL4 (Monts d’Arreé, France). 
Thus by the end of 1965 there will be provision 
for. 1,565 MW either under construction or 
planned. In addition there are the BEWAG 
(Berlin) and KBWP (Baden-Wiirtemburg) pro- 
jects, each of 150 MW, the Italian SELNI 


Company project for 160 MW and a further 
project in Holland. 


Incentive Booster 


Euratom is not satisfied with the number of 
power stations under construction within the 
Community and in order to encourage the con- 
struction of more promising types of reactors, it 
proposes to participate in the cost of manufacture 
of fuel elements, to provide fuel, to contribute 
to the cost of reactor construction or to under- 
write the extra costs, above those of conventional 
power stations, involved in the start-up period of 
nuclear power stations. This participation will 
be financed under the research budget. So far, 
proposals from three companies have been put 
before the Council of Ministers—the Italians 
SENN and SIMEA, and the Franco-Belgian 
SENA companies. Another form of cooperation 
in return for certain fiscal and other advantages 
is for the company concerned to put technical 
and economic information on the construction 
and operation of the reactor at the disposal of 
the Community. This arrangement has been 
adopted with the 242 MW SENA reactor. 


. - » And Nuclear Ship Propulsion 


Nine projects, requiring a total of $9 million 
from the research budget, for nuclear ship 
propulsion studies were under review at the end 
of 1960; five in Germany, and one each in 
Holland, France, Italy, and Belgium. In another 
agreement with GKSS (Hamburg) the Com- 
mission will contribute 40 per cent of the costs 
of a draft design for a nuclear tanker (Atomic 
Review, 17 Feb. 60). There are other proposals 
also before the Commission, and a liaison 


committee will be set up to eradicate overlap and 
coordinate the projects. 


Research Programme 

There has been a major expansion of Euratom’s 
research activities during the past year. The 
number of staff involved in research rose by 
nearly 940, as mentioned earlier, and altogether 
$50-4 million was allocated for research in 1960. 
The research work under way or planned will 
require an expenditure of $165 million. The 
agreement with the Italian Government for 
Euratom’s takeover of the Ispara research 
centre took effect from September last year; 
by the end of 1962, 1,500 people will be employed 
there by Euratom. Work at the centre includes 
the ORGEL project for an experimental heavy 
water moderated, organic cooled reactor to 
which the Commission is giving priority. 

Next Step Mechanical Translations 

A Scientific Information Processing Centre 
(CETIS) is also being set up at Ispra. Linguistic 
research aimed at the mechanical translations of 
the major spoken languages and the preparation 
of an artificial language to be employed for an 
automatic documentation method are being 
investigated. Sixty research workers plus an IBM 
1620 Ordinator are engaged on the project. 

The greater part of Euratom’s research is 
being performed under contract with firms or 
research centres in the Community, until 
Euratom has more facilities of its own; 94 con- 
tracts involving expenditure up to $87-7 million 
had been placed by the end of March, 1961. 
(Atomic Review, 17 March ’61.) 


Other Points of Interest 

Work is continuing under the contract signed 
in 1959 with the Dutch KEMA company for the 
construction of a homogeneous suspension 
reactor. Contact is being maintained with the 
United Kingdom Atomic Energy Authority at 
Harwell and the Oak Ridge Institute of Nuclear 
Studies in the United States, in connection with 
the study programme. At the end of last 
March, 27 Euratom staff were employed in the 
“* Dragon ” high temperature gas cooled reactor 
team of the ENEA at Winfrith; and the Com- 
mission is negotiating with the French Atomic 
Energy Commission for the joint study of a 
power reactor based on the high performance, 
gas cooled reactor concept. Eight Euratom 
staff out of the total of 30 are also working on 
the OEEC Halden heavy boiling water reactor. 

The documentation centre that was set up 
earlier in the year (Atomic Review, 18 Nov. ’60 
and 3 Feb. ’61) has now issued four “*‘ Transatom 
Bulletins ” providing information on nuclear 
texts translated from Slav or Oriental language. 


Recent view of the Cen- 
tral Elecricity Gener- 
ating Board’s station at 
Trawsfynydd being built 
by Atomic Power Con- 
structions Limited. The 
first reactor on the right 
shows the advanced state 
of the biological shield. 


Berkeley Nuclear Laboratories 


The opening of the Central Electricity Genera. 
ting Board’s nuclear laboratories at Berkeley 
on 29 May by Lord Fleck marked an important 
event in the policy of Sir Christopher Hinton, 
It will allow the Generating Board to have a 
limited independence from the Atomic E 
Authority, and will enable them to follow 
their own ideas and make their investigations jp 
the manner they feel best. 

This laboratory is perhaps the largest nuclear 
research facility outside the Authority, but-a 
high level of cooperation between the two bodies 
must remain. In some cases the CEGB will 
have opportunities that the Authority has neyer 
possessed for making long term investigations 
Until the establishment of this laboratory, the 
CEGB have carried out their nuclear research 
at various Atomic Energy Establishments of 
the UKAEA and _ universities. 


Functions of the Divisions 


Construction of the laboratories began in 
October 1959 and the cost of erection and initia] 
equipment was approximately £2 million. Some 
of the initial investigations will include the 
examination of steel and graphite undergoing 
long term irradiation, and radiation damage to 
the fuel elements. The Materials Division 
will endeavour to improve the understanding 
of radiation damage problems and to predict the 
behaviour of new materials. Their apparatus 
includes two electric microscopes and an 
X-ray diffractometer. The Physics Division will 
have two sub-critical assemblies to aid investiga- 
tions into reactor core physics. High energy 
gamma ray dosimetry and intermediate energy 
neutron measurements will be examined. This 
Division is also responsible for an extensive 
programme of measurements to be made on 
graphite samples from all the Board’s reactors, 
The Engineering Division has apparatus to study 
at full reactor conditions of temperature and 
pressure the heat transfer properties and mechan- 
ical endurance of the fuel elements, the effect of 
fin vibration, and flow patterns over the surface. 


Shielded Area 

In order to study the fuel elements and other 
irradiative materials, a shielded area has been 
built. The fuel elements are stored in a 20ft 
square by 20 ft deep pond and when required an 
elevator-conveyor takes the individual elements 
into the first of three high level irradiation cells. 
In these the fuel elements are stripped down to 
the uranium rod which is then machined into 
sections as required. Radiographic examination 
can be made at any stage during the operation 
using the X-ray generator in the middle cells, 
together with any physical measurements on 
the metrology bench. The sectioned rod is 
passed by a shielded railway to a line of nine 
smaller cells for further detailed investigations. 
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Vickers Group Maintained 
Flexibility of Operation 


‘ANT new product introductions 
C and the formation of changing 


uct divisions within the group are 
a feature of VICKERS Limited, who last 
year increased their turnover to £159-2 
million from £155-5 million in 1959. 

The net group after-tax profit rose 
from £4:9 million to £62 million. 
Reorganization within the group has 
included the discontinuing of tractor 
production at Scotswood, which has 
become a power press and ancillary 
equipment division. At Elswick a 
marine equipment division has been 
set up, at Crayford a boxmaking 
machinery division and another for 
bottling, brewery and dairy equipment 
have been established, and the Dartford 
and Thames works become divisions 
for steel furniture and for explosives. 

Vickers’ shipyards were fully occu- 
pied. Dreadnought, the first United 
Kingdom nuclear powered submarine, 
was launched by the Queen at Barrow, 
and the 42,000 ton liner Oriana was 
completed there. The second largest 
tanker yet launched from a British 
yard, the Serenia, 65,000 tons, for the 
SHELL PETROLEUM Company, was 
launched from the Walker Yard. 
Another launch from the same yard 
was the Empress of Canada for CANA- 
DIAN PACIFIC. 

Vickers took part in last year’s revolu- 
tion in the structure of the British air- 
craft industry when their aircraft 
company became part of the BriTIsH 
AIRCRAFT CORPORATION, in which 
they now have a 40 per cent holding. 
ENGLISH ELECTRIC and the BRISTOL 
AFROPLANE Company are _ Vickers’ 
partners in BAC. 


Freeze Drying 


Previously a part of the aircraft 
interests, the SourTH MARSTON Company 
is now an engineering works and making 
substantial progress in a number of 
projects. The Irish SuGAR Company 
bought from South Marston a large 
accelerated freeze drying installation, 
other orders were taken and a pilot 
plant was delivered to an American food 
processing company. At the same 
works an experimental two-seat Hover- 
craft has been built and the design work 
begun on a much larger commercial 
type of machine for completion in 1961. 

The company has a 38 per cent hold- 
ing in INTERNATIONAL COMPUTERS AND 
TaBULATORS, which was making notable 
progress during the year and meeting 
increasing demand. 

From METROPOLITAN-CAMMELL CAR- 
RIAGE AND WAGON the output of 
tailway vehicles declined due to the 
reduced number of orders given to 
Private contractors by BriTIsH RAIL- 
ways. 

In the Commonwealth CANADIAN 
Vickers reached better business and 
higher profits, chiefly due to shipbuild- 
ing and ship-repairing. The companies 
m Australia also obtained _ better 
results. 

_Among the group’s engineering acti- 
vities the Gearing department was 
fully occupied on marine gearing for 





Merchant and naval vessels and on 


gearing for ordnance, cement and 
mining machinery, and diesel traction 
engines. For guided weapon destroyers 
and general purpose frigates, hardened 
and ground gearing was completed and 
the spare sets were half finished. 

After a year of full employment, 
despite the scarcity of new shipping 
orders, the yards of ViCcKERS-ARM- 
STRONGS (SHIPBUILDERS) Limited hold 
firm orders for 19 vessels, passenger and 
Passenger-cargo types, tankers and 
Naval ships. A high level of activity 
is forecast for the Barrow and Walker 
yards for the rest of the year. 

Due to the effect on the ship repair 
industry of the low freight rates the 
ship repair division of PALMERS HEBBURN 
Yard went through a difficult year. 

In the industrial sector the output 
-of the constructional steel division was 
well down on that of the previous year. 
A better year both in production and 
delivery in 1961 is being brought 
about as the result of a volume of 
orders which last year rose above that 
for several preceding years. 


Success with Locomotives 
and Packaging 


As closely involved in the railways’ 
transition from steam to diesel electric 
and electric locomotives as any other 
company, the BEYER PEAcock Company 
of locomotive builders and general 
engineers, have been completing some 
major changes. 

The Gorton factory, which until 
recent times had been fully taken up 
with the manufacture of the Beyer 
Garratt steam locomotive, is now- 
reported by the chairman, Mr. Harold 
Wilmot, in his annual review, to be 
completely reorganized in the change 
from steam to predominantly diesel 
traction. 

When delivery date lapses and teething 
troubles are so frequently dwelt upon 
Beyer Peacock are reasonably pleased 
that the first of a series of 95 main line 
diesel hydraulic locomotives for the 
BRITISH TRANSPORT COMMISSION success- 
fully passed through its trials three 
months ahead of schedule. Also 
concerned in this, through BEYER 
PEACOCK (HYMEK) are BRISTOL SIDDELEY 
EnacinNes Limited and J. Stone, of 
Deptford. 

Each of the Beyer Peacock five groups 
operated at a profit during 1960. The 
RICHARD GARRETT engineering works, 
increasing their output of machine tools, 
have also delivered new machinery 
applicable to the packaging and carton- 
ing industries under a twenty year 
agreement made with S AND §S 
CORRUGATED PAPER MACHINERY, Of 
Brooklyn, New York. Looking ahead 
to further expansion in packaging, 
Beyer Peacock believe that in this field 
may lie one of their best export growth 
prospects. 

Before the change on the railways 
brought reorganization to the Gorton 
works the METROPOLITAN-VICKERS- 
BEYER PEACOCK Company was set up 
11 years ago for the production of 
diesel and electric locomotives. Now 
that the Gorton factory is capable of 
meeting all the future foreseeable 
demand for diesel, electric or steam 
locomotives the capacity of the specially 
formed company at Stockton-on-Tees 
is surplus to the group’s requirements. 
A decision has-been reached with the 
partners in the enterprise to place 
Metropolitan-Vickers-Beyer Peacock in 
voluntary liquidation. 
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Fire Detection 
by the Mile 


One of the largest single contracts yet 
for fire detection equipment has been 
placed by Sm W. G. ARMSTRONG 
WHITWORTH AIRCRAFT Limited, a mem- 
ber of the HAWKER SIDDELEY Group, 
for their main factories at Baginton, 
Whitley and Bitteswell. 

With aircraft under assembly and 
equipment running together into millions 
of pounds, the aircraft company, who 
already have the full time fire protection 
of 90 professional firemen and another 
45 trained works auxiliaries, have a 
continuing necessity to see that any 
outbreak is swiftly extinguished. 

That their present method works is 
shown by the fact that with some 
40 to 50 minor fires starting every year 
there has only been one fire in the last 
13 years where an insurance claim was 
made. The damage in that fire came 
to £120. But these results have been 
obtained with constant training and 
attention to the equipment provided 
against fires, and it is a development of 
these policies that has led Armstrong 
Whitworth Aircraft to turn to SOUND 
DIFFUSION (AUTO-THERMATIC) Limited 
for a series of fire detection installations 
which when fully installed will contain 
13 miles of breaklink cable detectors, 
covering 23,500 detection points and an 
additional 880 unit detector heads in 
offices and administrative areas. 

At Baginton, where the main unit 
assembly of Argosy freight aircraft is 
illustrated, the breaklink cables will 
be run over the very wide factory area 
at truss level. 

Using the ring wiring system the 
breaklink cable has a fusible link at 
every 3ft. The unit detectors have 
similar fusible links in small cages and 
are placed at regular intervals along the 
room ceiling. Fire detection is based 
on the simple sequence of heat above a 
predetermined level fusing the links, 
breaking the circuit and so illuminating 
location lamps on the Auto-thermatic 
control equipment. Warning bells sound 
simultaneously. Continuously moni- 
tored by a current from a low voltage 
source, the system sounds the alarm 
if it breaks down. Not only can the 
system not fail without giving notice: 
there is an additional, if temporary, 
source of alarm for the factory’s occu- 
pants in that, if there is a power break- 
down cutting off the trickle chargers 
maintaining the batteries, this also 
makes itself heard. 

The purpose of this is that although 
the batteries will maintain the necessary 
current for a long time, it is important 
that the users do not get the chance to 








defer bringing the trickle charger 
back into operation. What the Auto- 
thermatic Mk IV system gives is very 
rapid detection of the beginning of a 
fire, plus pinpointing of which detector 
picked up the excess heat, and therefore 
where the fire is starting. 

Given that the fire, once it has started, 
will grow quickly, and at a rapidly 
accelerating rate of growth, the factor 
of swift and accurate detection is of 
high priority in preventing small out- 
breaks turning into major fires. 

At Baginton the areas covered by the 
installation include all stores depart- 
ments, paint areas, goods entry and 
exit, commercial electronics, trimmers, 
drawing stores, offices, laboratories and 
plastics. At Whitley the areas included 
are the design and development drawing 
offices, electronics, mechanical test 
areas and all main offices. All the 
flight assembly hangars and six test 
flight hangars on two separate sites at 
Bitteswell are provided for by two 
independent installations. 

How did a firm named Sound Diffu- 
sion come to be associated with fire 
detection? The link is to some extent 
in the cable. Sound Diffusion in its 
early days was concerned with putting 
music and other forms of broadcast 
entertainment into hotels. After a time 
it was a useful aid to be able to offer, 
free of charge, a measure of fire detec- 
tion with the installation of the speakers. 
From there to a separate division handl- 
ing fire detection, about half of the 
company’s business, was a logical step. 


Switchgear Agreement 
for Production in_Australia 


An agreement to cooperate in the manu- 
facture of high voltage switchgear and 
ancillary equipment in Australia has 
been concluded between A. REYROLLE 
and Company, of MHebburn, Co. 
Durham, and OLiver J. NILSEN (Aus- 
TRALIA) Limited. 

A new company, REYROLLE NILSEN 
(AUSTRALIA) Limited, is being formed 
with an authorized capital of £500,000. 
Progressive stages of manufacture are 
to be carried on at a factory to be 
established in Melbourne, Victoria, 
which will be staffed with a nucleus of 
personnel trained at Hebburn. It is 
intended that high voltage switchgear 
shall be manufactured and assembled in 
the first stages. 

Oliver J. Nilsen (Australia) have 
factories in Victoria and South Australia 
which manufacture low voltage switch 
and fuse gear, electric motor control 
equipment, transformers, switchboards. 
and cubicles and electrical appliances. 
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Uses of a Machineable Insulation Materia! 


An asbestos-based insulation 
called Marinite simplifies con- 
struction of ovens. It can also 
be machined into shapes such 
as those here. 


Gers the early 1950’s, a structural and machin- 
able insulation material has been available 
called Marinite. This originated in the USA 
but it is now also made by a British firm called 
Marinite Limited who are associated with the 
American company. 

Many engineers interested in structural insula- 
tion bricks and materials will already have made 
acquaintance with Marinite; particularly so for 
the construction of ovens. With thermal trans- 
mittance in practical oven construction similar 
to that for densely packed glass fibre and rock- 
wool insulations, with structural strength retained 
at least up to 900° F without warping on pro- 
longed heating, this insulation lends itself 
particularly well to the angle-and-sheet type of 
construction for ovens. 

Marinite is a homogeneous pressed lime-silica 
board having an amosite asbestos fibre content 
which gives the material good strength after 
sintering. The nature of the manufacturing 
process, which involves compacting a water 
slurry, yields a slab material, This is available 
in sheets up to 10 ft by 4 ft in thicknesses from 
4 to 2in and one of two densities—36 or 45 lb 
per cu. ft. A thicker 4 in sheet is made in sizes 
up to 5 ft by 4 ft, and this is sold to an average 
density of 40 Ib per cu. ft. 

This article is compiled mainly around 
examples where users have had shapes machined 
from these blocks. You may have noticed that 
these have been the subject of advertisements 
by the company. 

Shapes are normally made by routing and 
spindle moulding from these standard block 
sizes. It can be drilled, sawn and bevelled quite 
straightforwardly with hand or power tools. 



























1. One of eight segments from ring 
heater used in wool drying process. 


Normal machining tolerances of + x in can 
be held but it is possible to go down to + & in. 
Parts made in the insulation would not normally 
be fixed by machine threading but it has been 
found that the coarser threads associated with 
self-tapping screws are quite successful. Screws 
can be removed and replaced, but if this has to 
be done a large number of times the makers 
recommend that one of the recognised methods 
of reseating screws should be used. 

Thermal cond.ctivity is about 0-75 Btu per 
sq. ft-hr-° F per in and it is worth noting that 
the material has structural strength and will not 
require metal panels or separators which con- 
siderably reduce the overall effectiveness of 
insulation panels made with fibrous materials. 

Marinite could also be made in the form of 
tubes for transferring molten metals at tempera- 
tures up to those of molten aluminium. 

Marinite Limited, 25 North Row. London W1, 


TV Tube Supports 


AEI make television tubes at their factory in 
Sunderland. One stage in the manufacture 
involves passing the glass tubes through an 
annealing lehr and subsequently evacuating them. 
The temperature in the first part of the lehr is 
500° C and the company had experienced trouble 
in finding a support material which would be 
compatible with the glass at these temperatures. 
The makers of Marinite now machine them from 
their insulation material (see left). These are 
reported not to have very extended lives but to 
do the job satisfactorily and to be replaced 
easily. Because of the low heat capacity of 
Marinite, heating of the glass envelope is accom- 
plished satisfactorily even in the vicinity of the 
supports. 


2. Pipe support for 
small diameter mains. 





3. Four-way distributor 
for molten aluminium. 





Aluminium Launders 


John Dale use reservoirs made of Marinite 
for part of the launder system for feeding molten 
aluminium to their continuous rotary casting 
machine (see above). This part was machined 
from 4 in block by routing. John Dale also use 
a length of Marinite launder which is basically a 
section capable of being inserted into a mild steel 
channel. The user company comment that these 
Marinite parts last about 2 months when handled 
reasonably and that it is possible to eliminate 
heating the launder with gas jets which is other- 
wise common practice in casting aluminium direct 
from a furnace. 


Insulation Under Pipe Supports 


Mitchell Engineering specified Marinite sec- 
tions for pipe support insulation at Skelton 
Grange B power station. This material is 
found at several places along the main steam 
outlet piping which is made of steel with an 
o.d. of 103 in and a wall thickness of 14 in. 

In several places insulation was required which 
would not be compressed when taking the 
weight of the pipe via 6in wide steel straps 
to Genspring supports. This was effected by 
machining half-circular rings from 1 or 2in 
thick Marinite sheets. The rings were drilled 
to take coach bolts so that a stack of rings 
could be assembled into a rigid cylinder of insula- 
tion 44 in thick extending over a 7 in length of 
pipe. ; 
The inner temperature of the insulation in this 
application is about 1,000° F, and in order to 
obtain the best compression strength, the high 
density grade of Marinite was chosen. Machining 
was carried out by the makers of the insulation. 





4. Half frame for retaining heat 
resisting glass in inspection port. 
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asking Tape 
Dip-Soldering 


A self-adhesive tape made by Paynes Jiffytape 
is said to be completely resistant to water and 
weathering. Called Waterproof Cloth Tape, it 
consists of densely woven cloth impregnated 
with pve to render it waterproof and mould- 
resistant. Together with its white rubber/resin 
adhesive, the overall thickness is 0-010 in with a 
5 of 501b per in width and an adhesion 
value of 32 oz per in width. 
Among its several uses, Paynes say the material 
is becoming increasingly popular with computer 
manufacturers for use during the assembly 
stage, when components are dip-soldered. For 
inted circuits and component boards it is 
imperative that contact points remain com- 
pletely clean and undamaged. Waterproof Cloth 
Tape has been used as the masking material, 
and is said to have resisted temperatures up to 
oO 

F. 
tones Jiffytape Limited, 16 Speedy Place, Cromer 
Street, London WCI1. 


Multicolour Paint 
in One Coat 


Another maker of paints—Sissons Brothers of 
Hull—have launched a miulticolour ‘-coating 
which is obtained in a single spraying operation. 
It is called Porterfleck and is made under an 
American patent licence. These paints consist 
of two or more separately coloured paint media 
which do not intermix. Fine sacs of one of the 
colours remain suspended in the other colour. 

It is pretty obvious that the sacs of second and 
further colours will be split up if sprayed through 
a fine nozzle at high pressure—and this does 
happen. Sissons recommend using medium to 
large nozzles with low air pressures. 

Porterfleck is claimed to be applicable with 
coverages as low as 20 sq. yd per gallon; in 
other words, it is possible to apply very thick 
coatings. This is said to .be useful for camou- 
flaging irregularities in plaster and joins in 
boards. The paint is touch dry in 2 hours and 
is hard dry overnight, say Sissons. It is also 
claimed to give a very abrasion resistant surface 
which does not allow the building up of static 
electricity charges which can attract dirt. An 
undercoat called Porterbond will sometimes be 
required. 

Sissons Brothers and Company Limited, Bankside, 
Hull. 


Pvc Pipe for 
100 Ib per sq. in Air 


At the bonded bottling warehouse of Booth’s 
Distilleries in Brentford there are now two 
ring mains for compressed air made in pvc plastic. 
One of these works at 100 Ib per sq. in and the 
other at Slb per sq. in. After five months 





operation the company report that there is no 
sign of a leak in either. 

This experience is just what is needed to open 
up the virtually unproven field of compressed air 
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65° C and the safe working pressure will drop 
quickly as this temperature is approached. For 
constant temperature areas, such an installation 
could probably be quite safe. 
The pve pipe operating at 100 1b per sq. in 
is a ring main used for supplying air for clearing 
pipelines of fluid. The other ring main is 2 in 
in diameter and supplies compressed air to 
stainless steel air rousing equipment fitted in the 
interior of each of sixteen glass-lined gin matura- 
tion vessels. Some of these are shown here with 
their darker pve air pipes terminating in flanges 
fitting on to diaphragm valves. 
Joints in the pve pipes were made not by 
solvent welding or cementing but by using ptfe 
thread-sealing tape on ordinary threaded joints. 
Booths comment that this tape is very soft and 
conforms easily in practice to the thread contours. 
The success of this method is shown by the 
absence of leaks to date. 
In all, 2,000 ft of pvc pipe have been used 
by Booth’s at Brentford. It was extruded by 
BTR Industries from Geon RA170 high-impact 
pve. 
Booth’s Distilleries Limited, Great West Road, 
Brentford, Middlesex. 


White Cold-Curing 
Silicone Rubbers 


ICI Nobel Division has added a further two 
products to its range of Silcoset cold-curing 
silicone rubbers, first introduced in 1960. 

Silcoset 103 is a white solvent-free paste that 
cures at room temperature to a resilient silicone 
rubber after addition of the appropriate curing 
agent. This rubber, similar in properties to the 
pink Silcoset 100 in the original range, is 
recommended for high temperature sealing, 
patching, caulking, potting and the encapsulation 
of sensitive electronic assemblies. Dissolved in 
a solvent it can be sprayed; also, cloth may be 
coated by spraying or dipping. 

Silcoset 104 is thixotropic, with flow properties 
that make application from a caulking gun 
quite satisfactory, say ICI. Silcoset 104, which 
can be readily bonded to primed metal surfaces, 
is especially suited for sealing, patching and 
caulking when a room temperature cure is 
necessary. 

Four curing agents are available for these 
rubbers. “A” is a general purpose curing 
agent, “‘B” is comparatively slow acting and is 
useful when long pot life is needed, “‘C” is a 
non-toxic agent, and ‘“‘ D ”’ is very fast acting. 
By these additions, ICI can now offer a white 
variety as well as their previous red ones. This 
basic colour is undoubtedly more acceptable 
when mouldings will be permanently visible. 
Imperial Chemical Industries Limited, Millbank, 
London SWI. 


Sprayed Liners 
for Cylinder Blocks 


Metco, who until recently were known in the 
United Kingdom as Metallizing Equipment 
Company, report that research is being per- 
formed by several British makers of internal 
combustion engines on the possible use of 
sprayed metal liners. This method seems 
potentially very attractive for lining aluminium 
cylinder blocks. 

In the recent issue of Metco News (Vol. 9, 
No. 7) there is an account of how an American 
company, Power Products, applies liners of hard 
steel 0-007 in thick to aluminium diecastings. 
These are the cylinder blocks of lightweight petrol 
engines for portable power equipment. As is 
normal in good metal spraying practice, the 
surfaces are grit blasted, in this instance using 
non-metallic Metcolite as the abrasive. Imme- 
diately afterwards, the cylinders are mounted 
on a six-station disc which permits each liner 
to be individually rotated at about 150 rpm. 
At this American plant, the cylinders are pre- 
heated to 400° F (204°C) in two stages before 
being sprayed with pure molybdenum known in 
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layer of Sprasteel LS is applied so that, after 
cooling, machining and final honing, the thickness 
is 0-007 in. 

Metco in the United Kingdom give the 
composition of Sprasteel LS as 4Ni-0-040C- 
2Mn-0-03P-0-03S-1-5Cr-1/3Mo-steel. They 
comment that they would not recommend pre- 
heating temperatures quite as high as 200°C 
as the aluminium oxidises rapidly at this tem- 
perature, and they think more in terms of 
120 to 150°C. The slightly porous nature of 
the deposits is claimed to give good oil entrap- 
ment qualities. 

Metco Limited, Chobham, Woking, Surrey. 


American Fender 
and Gang-Plank 


Goodyear claim that the dock fender shown 
here is the largest ever produced. They were 
extruded by the American rubber company for 
use at the port of Corpus Christi in Texas, 
USA. The inner diameter is 12in, the outer 
one 24 in. 





The fenders, weighing 175 lb per foot length, 
will absorb up to 52,000 ft-lb of kinetic energy 
per foot, transmitting relatively small amounts 
of thrust to the dock, says Goodyear. Produced 
in 8 and 12ft lengths for the Corpus Christi 
installation, the fenders will take a thrust of 
well over 300,000lb per foot length at full 
compression without damage to the fender. 

The rubber compound from which these were 
made is a synthetic one and contains mildew 
inhibitors and chemicals to resist the destructive 
action of salt water, ozone, sunlight and marine 
bacteria. 

The second illustration is of an inflatable 
gang-plank used on the submarine Theodore 
Roosevelt. This is made from _ rubberized 
fabric and in this span is said to support 1,500 Ib 
weight after inflation with compressed air. The 





apparently give added 


“ beams ” 
rigidity and are made on the same inflating 
principle. Corrugated rubber matting is cemented 
to the floor of the main plank to provide a 
non-skid surface. 


two side 








piping for plastics. Remember, though, that 
with pve, rapid softening takes place above about 





the trade as Sprabond. At the next station, a 


Goodyear Tire and Rubber Co., Akron, Ohio, USA. 
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Meit Temperature Control 


The critically close control of 
temperature necessary in the 
production of perfect single 
crystals for semiconductor 
materials is provided by an 
adaptation of a versatile type 
of control equipment. 


r MAKING possible the mass production of semi- 
conductor crystals for research and develop- 
ment purposes, Mullards have had to introduce 
laboratory techniques and conditions on the 
production floor. At their Southampton factory 
conditions which, only a few years ago, were 
obtained with difficulty—and a certain amount of 
guesswork—by research workers, are now 
reproduced as part of the production process. 

The raw material for semiconductor devices 
must be produced in the form of perfect single 
crystals which are grown slowly from a melt, 
in the apparatus shown in Fig. 1. At the centre 
of the picture, the crystal is growing on a “ seed,” 
which can be more clearly seen in Fig. 2, sus- 
pended from the rod above the crucible. The 
crystal is rotated and, as it is formed, is slowly 
withdrawn from the silicon melt, which is held 
in a silica lined carbon crucible and heated by 
water-cooled induction coils around the double- 
walled heat-resisting glass cylinder. Water is 
circulated between the cylinder walls, and the 
inner cylinder is either evacuated or filled with 
argon at atmospheric pressure. A general view 
of the vacuum and atmosphere control equip- 
ment, with the induction heater in the back- 
ground, is shown in Fig. 3. 

Crystal quality is critically affected by the 
rate of withdrawal, the speed of rotation and, 
most important of all, by the melt temperature. 
Fluctuations in temperature cause variations in 
the diameter of the crystal, and such changes in 
section must be avoided since they create 
conditions of great thermal stress at the point 
where the crystal leaves the melt and starts to 
cool. This thermal stress may lead to the 
formation of faults, or “‘ twinning.” Even if the 
crystal is not ruined in this way, variations in 
section cause material waste when the crystal 
is later cut into wafers. 

Thus it is critically important that the tem- 
perature is kept within extremely close limits 
throughout the operation, a requirement which 
is complicated by the fact that the temperature 
during the melt tends to vary as the crystal is 
built up.and the melt level falls. 

Any system of automatic temperature control 
must take -account~of this factor and-must be 
able to reproduce the required conditions 
constantly. There is the additional requirement 
that a complete and accurate record must be 
made of the melt temperature throughout the 
process in order that conditions can be simulated 
or varied in the light of operating experience. 
Mullards’ solution has been to use a refined 
version of a control technique which is widely 
employed in the processing industries, as well 
as for research. 

The controller, shown at the left back of 
Fig. 3 and in close-up in Fig. 4, is of the Elec- 
tronik type made by MHoneywell Controls 
Limited, of Greenford, Middlesex. It works on 
the continuous balance principle, in which the 
potential from a thermocouple in contact with 
the base of the crucible is amplified and balanced 
in a bridge circuit against a stabilized standard 
voltage. Any unbalance voltage is converted 
to an ac signal whose magnitude is proportional 
to the amount of deviation from the desired 
value. 

This voltage is made to drive a motor which 
adjusts a slidewire potentiometer to restore 
balance in the circuit. Since the amount of 
correction is proportional to the amount of 
deviation, the same movement can be used to 
drive a recording pen across the chart which 


itself moves downwards over the front of the 
instrument, as in Fig. 4, providing the required 
continuous temperature record. 

The circuit unbalance is also used, through 
a secondary circuit, to adjust a control element, 
in this case a motor driven potentiometer in the 
output stage grid circuit of the induction heater, 
the amount of control action being proportional 
to the amount of deviation. The actual amount 
of control action for a given deviation is preset 
by the knob at the bottom right of the instru- 
ment, which adjusts the proportional band. 

This knob sets a potentiometer in the balancing 
circuit, thus determining the proportion of the 
full scale range of the instrument (in this case 
a band of 50°C about the desired value of 
1,450° C) over which the full available range of 
control action is possible. The smaller the 
proportional band, the larger the control action 
for a given deviation, and vice versa. 

In this process the proportional band is just 
over 10 per cent, corresponding to about 5° C. 
This arrangement provides much steadier con- 
trol than a simple on-off type, for if the propor- 
tional band is set correctly in relation to the 
process load, optimum response can be obtained 
and cycling minimised. 

It does not, however, work completely success- 
fully when there is a change in the process load, 
making necessary a different ratio of control 
action to temperature deviation to restore the 
desired value. Such a condition occurs as the 
level of molten silicon falls while the crystal 
grows and heat dissipation increases. 


CONTROL TO 0:25° C 


To cover this contingency, a further refinement 
is incorporated in the form of a “ reset.”” This 
consists of a further potentiomenter circuit 
which has the effect of moving the proportional 
band itself when deviation occurs, the amount of 
integral action or reset of the band being pro- 
portional to the amount and length of the 
deviation. As a result, the amount of control 
action for a given deviation is increased or 
decreased beyond that arranged by simple pro- 
portional control, so that any sustained tendency 
to deviate because of a change in process load 
is counteracted. The severity of the reset action 
is preset, and can be manually adjusted. 

In practice, the success of this control system 
is such that the melt temperature can be main- 
tained within as little as 0-25° C, a remarkable 
accuracy at the high operating temperature. 
The slight deviation shown at the top of the 
record on the strip chart in Fig. 4, is caused by 
the fact that the controller was switched in 
before the temperature had reached the desired 
level, the initial run-up being performed manu- 
ally. It does show, however, how the controller 
has brought the temperature to the required 
level in a well-damped manner, without undue 
cycling. The small-amplitude, high-frequency 
waveform of the trace is due largely to electrical 
noise apparent at the high sensitivity available. 

The Electronik continuous balance system of 
measurement and control is also used by the 
Royal Radar Establishment, Malvern, in the 
production of new types of semiconductor 
materials, and for the recording of the very 
small voltages and currents involved in investiga- 
tion into the Hall effect in semiconductor devices. 

It is used in other forms, and with suitable 
transmitters, to measure, record and control 
variables such as temperature, pressure, flow 
rate, pH values, speed and many other para- 
meters in the oil, chemical, plastics and steel 
industries and in processing industries of every 
kind throughout the world. Its development is 
symptomatic of the ever-increasing tendency 
for the production floor to demand the high 
definition measuring aids and the scientifically 
controlled operating conditions that have pre- 
viously been peculiar to laboratory work and 
experimentation. 


for Crystals 


Fig. | A single crystal of silicon is rotated and 
withdrawn slowly as it forms from molten silicon, 


Fig. 2. A “ seed” crystal is inserted by the rod 
above the crucible. The glass cylinder and the 
induction heating coils are water-cooled. 


Fig. 3 The induction heater is in the centre back- 
ground, and the recorder/controller to the left of it. 


Fig. 4 The strip chart on which process temperae 
tures are recorded accurately. 
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precision Seal 
for Air Valves 


TAL Numatics Limited, of Leighton Buzzard, 
Bedfordshire, are manufacturing high speed air 
control valves with only one moving part, using a 
stainless steel spool and sleeve as the valving 
element. To attain this, it is necessary to machine 
these parts to an accuracy of 0-00015 in clearance 
and parallelism on an automatically governed 


der. 
ok valves are open to the full pipe area and 
can be used on vacuum and air control systems 
for pressures up to 250 Ib per sq. in (up to 300 1b 

sq. in with some models). Dirty atmospheres 
such as those of foundries, do not curtail use 
of the valves and, indeed, they have been run 
for several hours continuously pumping foundry 
sand under test. Afterwards, the valves have 
been stripped down and it has been found that 
the surfaces of both spools and sleeves were 
completely unscathed—a remarkable demonstra- 
tion of the perfect fit of these parts. 

Lightness is another feature of the valves, for 
the body, cover and base are high tensile alumi- 
nium alloy castings. Being mounted on sub- 
bases, the valves can be removed for servicing and 
maintenance, when necessary, without disturbing 
the piping. Where a number of valves is to be 
used in one installation, they can be mounted on 
manifolds which may provide either individual or 
common exhaust. This is a very useful and 
compact type of mounting and is used, for 
example, in some computers. 

The valves can be either solenoid or pilot 
operated and are made in various types and 
sizes to fit pipes ranging from } to ? in diameter. 
They can be either single or double pressure and 
can be actuated by either solenoids or pilots. 
In the case of the double pressure valves, there 
are different models which either (a) leave all 
ports blocked in neutral, (6) leave them exhausted, 
or (c) leave them open to dual supply. 

The solenoids are heavy duty and have 
enclosures which give ample wiring space, are 
designed for easy dismantling and reassembly, 
and are gasketed to exclude dust and oil. The 
coil is high temperature and continuously rated, 
and shock absorbers cushion the stroke. 

Another interesting product of the company— 
and one which employs the air control valve— 
is the Speedmaster. This is a single cylinder 
device which will move loads of one ton or more 
over a distance of 4ft at speeds greater than 
2ft per second but coming to rest so gently 
that neither the load nor the machine can be 
damaged. There are many applications for a 
device of this type in production line transfer 
equipment. 


Highly Mechanized 
Copper Extrusion 


One of the most highly mechanized copper 
extrusion plants in the country has been installed 
by Thomas Bolton and Sons Limited, of 
Stoke-on-Trent, Staffordshire. It is a 1,700 
ton hydraulic press with three Loewy Magne- 
thermic mains frequency induction heaters. 

Cast billets are delivered by fork truck on to 
three inclined ramps down which they roll to 
control gates beside the roller conveyor which 
carries them to the saw. Fully automatic 
operation of all further movement, from the 
receipt of a cold billet for heating to the final 
elimination of the discard and re-closing of the 
press, is provided in two stages. 

The first stage consists of heating the billet 
and conveying it to a position in line with the 
container bore, placing a pressure disc behind it 
and reloading a cold billet into the heater coil. 
The three heaters each have a maximum loading 
of 500 kVA, Honeywell Brown temperature con- 
trollers up to 1,000° C, and a designed capacity 
of 6 tons of copper per hour raised to 850° C. 

A second button initiates the extrusion cycle 
proper, consisting of extrusion, cutting off and 
discard ejection. Twelve pre-set extrusion rates 
are provided to ensure that any size or type of 
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General view of the extrusion press from the 
output end, with the special coilers for strip 
coiling in position in the foreground. 


product can be extruded under the most favour- 
able conditions. 

Completely mechanized handling is provided 
for both straight lengths and coils. In the case 
of the former, the run-out system consists of a 
roller track which can be driven at any speed 
required to match the extrusion rate and a cooling 
conveyor able to handle up to 75 ft lengths. 

After cooling, the material is delivered auto- 
matically to the shear line where cutting to 
length is by either a pedal operated single stroke 
or selector switch operated continuous cutting. 
Lengths to be cut are fed through the shear to a 
stop by a powered conveyor under the control 
of the shearer. On the discharge side of the 
shear a roller table receives the cut lengths and, 
by throw off arms, stacks them in racks. 

Vertical axis twin coilers, with hydraulic 
variable speed drive handle, rod and strip after 
extrusion. When dealing with rod the centrifugal 
principle is used and the rod is simply poured 
into the coiler basket, but for strip coiling a 
special torque limiting device is fitted to wind 
pancake coils of controlled tightness on the 
coilers shown in the illustration. 

English Electric Company Limited supplied 
the substation for the plant; the Loewy Engineer- 
ing Company Limited of Bournemouth, the plant 
itself and the billet handling gear on the incoming 
side of the press; the Marco Conveyor and 
Engineering Company, the run-out conveyor for 
straight products; and Moxey Limited of West 
Bromwich, the coil handling equipment. 


Boat Built in 
Three Hours 


Newly formulated resins, produced by Artrite 
Resins Limited, of Camberley, Surrey, can be 
used to make glass fibre laminates which cure 
very quickly and surely without the use of ovens. 
At a recent demonstration at the Lymington 
works of Peter Webster Limited and Fibreclad 
Limited a dinghy made of this material was 
built in a morning, with the gunwale, rowlocks 
and an outboard motor fixed in position, and 
launched on the Solent just after lunch. 

With traditional types of polyester resins, a 
boat must be heated in a special oven to a 
temperature of 100 to 110° F to cure it properly 
before use—otherwise the curing action will 
continue during the boat’s operational life and 
the boat will lack strength and rigidity and will 
tend to shrink. Using the new resins, a boat can 
be in its mould for less than three hours and 
when taken out is fully cured. 

This makes for much better mould utilization 
and means that special boats can be built in a 
matter of hours instead of days. 


Continuous Casting 
of Steel 


Among the development plans for the steel 
industry is a new continuous casting process by. 
which billet and bloom sections can be produced 
direct from the molten state, thus eliminating 
some of the expensive primary rolling processes. 
Hitherto the only way to produce high speed 








continuous casting without material defects and 








without using inconveniently high casting 
machines has been by employing complex multi- 
strand machines. 

The new method has the speed of operation 
and the quality of product of the multi-strand 
process but is considerably more economic. It 
is based on the use of a multiple mould with a 
cross-section which virtually divides the resulting 
casting into several billet or bloom sections 
interconnected at their corners. They are then 
separated to form individual castings. 

Known as the “ Weybridge ” process, the new 
method has been developed by the Continuous 
Casting Company Limited, of Weybridge, Surrey, 
in conjunction with the British Iron and Steel 
Research Association. 


Printed Circuits 
Etched Automatically 


For some years Millet, Levens Limited, of Bore- 
ham Wood, Hertfordshire, have been quantity 
producers of very high definition plastic and 
metal nameplates, instrument panels and similar 
products. Now their sister company, Printed 
Circuits Limited, employing similar methods and 
the same plant, have made a significant increase 
in their manufacturing speed and capacity to 
meet the rapidly rising demand for printed 
circuits. 

A major contribution to this increased capacity 
has been made by an automatic etching machine 
(shown in the illustration) and anodizing machine 
which can produce 3,000 or more circuits per 
hour and are themselves controlled by electronic 
timing equipment which incorporates printed 
circuitry. This plant is said to be the only one 
of its kind in the world and has been made to 
the company’s own design and specification. 

All handling during processing is mechanical, 
and chemical content, as well as the time cycling, 
is strictly controlled to guarantee a high and 
consistent standard of work. Both the etching 
and anodizing machines include a full cleaning 
and degreasing operation before and after pro- 
cessing. Colour specifications are rigidly adhered 
to, together with the sealing and fixing procedure, 
to ensure continuity of colours throughout long 
production runs. 

As more and more electrical and electronic 
equipment is designed to include printed circuits, 
and as it is more widely appreciated that printed 
circuits can greatly simplify assembly line produc- 
tion, so the mass production of these circuits 
will become more and more essential. Already 
Printed Circuits are thinking in terms of further 
expansion. 

Another interesting development in the com- 
pany is the production of printed armatures, con- 
sisting of a copper clad printed circuit accurately 
positioned on each side of suitable material 
approximately 0-03 in thick with connections 
between the two sides made by plating through 
holes. Eventually, it is anticipated that motors 
using these armatures will be made in sizes 
varying from small instrument servo motors up 
to, say, 2 hp at 3,000 rpm. 

Both Millet, Levins Limited and Printed 
Circuits Limited are members of the AEI Group 
of Companies. 





Part of the automatic etching equipment with the 





control panel on the right. 





On the Shelf 


By Frank H. Smith 


T= other week I had a drip about having to 

announce No. 2 or later of any new volume. 
On the other hand, I do get a kick out of a 
brand new journal. Just a great big kid, that’s 
me; living for the kicks. Arc is the quarterly 
technical journal of the Electric Welding Depart- 
ment, British Oxygen Company Limited, Spencer 
House, St. James’s Place, London, SWI. It 
looks St. James’s too, all glossy and symbolism 
cover. A pleasant mixture of technical stuff and 
intelligent-conversation articles. 

Pergamon Press announce Planetary and 
Space Science at £21 a year for those who are 
assumed to be able to afford it (libraries, 
Government departments, research labs.) and 
5 guineas for private subscribers who take an 
oath that it is for them and them alone. The 
Honorary Editorial Advisory Board is, as usual, 
lengthy and bristling with profs. and Drs., to 
say nothing of a Sir. 

Did I get the first issue of Carbon and Its Uses ? 
I’ve certainly got No. 2 from the Morgan Crucible 
Company Limited—so says the press note, but 
the address on the title page is Morganite Carbon 
Limited, Battersea Church Road, London, 
SW11. Glossy and technical. Morgan Crucible 
Company is the holding company of course, and 
all the rest is explained on the back page. 

The Society of Automotive Engineers (485 
Lexington Avenue, New York 17) use a new 
format for their preprints now. They are 
“ edited, proofread and made up with integrated 
illustrations ”’ at a dollar a time for non-members. 
There is a folder available of those for the summer 
meeting, which deals with automobile enginer- 
ing, aircraft, and power plant of both. 

If you ever see a crowd of blokes leaping into 
the air for no apparent reason I expect it will 
be the European General Galvanizers Associa- 
tion. The Zinc Development Association, 
34 Berkeley Square, London, W1, send Fe + Zn 
(get it?) Number 1, which is the Bulletin of 
the EGGA—eight pages and full of meat, if 
one can so describe metallic material. 

Volume 1, No. 1, of the HAL Technical Society 
Digest comes from Hindustan Aircraft, Bangalore 
—dated January 1961. The interest is mainly 
aeronautical but such mechanical jobs as 
railway coaches are also dealt with. 

Collet’s Holdings, 45 Museum Street, London, 
WCIl, are offering a couple of catalogues of 
Russian newspapers, periodicals and scientific 
and technical journals. That covering the s. & t. 
journals is very classy with short stories of what 
the journal is about. Titles are in English. 

Acta Metallurgica of 122 East 55th Street, 
New York 22, are off on the Russian translation 
business and have a folder giving details of 
what is available. 

Heinemann (The “‘ Windmill Press,’ Kings- 
wood, Surrey) do a leaflet on their Science 
Study Series listing the first 14 titles. They 
are in the five-shilling range. 

The University of Minnesota, Institute of 
Technology, Minneapolis 14, is most anxious 
that as many people as possible should know 
about their second course on Modern Develop- 
ments in Heat Transfer. If you can arrange to 
be Minneapolis (14, of course) way from 14 to 
22 August, and have $290 to fritter you can have 
the course, room and meals (more courses of 
course). The list of lecturers looks pretty hot 
(as one would expect) and includes Professor 
O. A. Saunders of Imperial College and D. B. 
Spalding of the same, as well as American names 
that appear on the spines of books on the subject. 

Technical Note No. 220 of CIBA (A.R.L.) 
Limited, Duxford, Cambridge, has a special 
interest for engineers. It will be remembered 
that they are the folk who make it stick, and 
220 deals with Araldite-jointed drain. If this 
does not seem remarkable, the drain is 48 in 
in diameter. 
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Electrolysis Reversed 


Fuel Cells. Edited by G. J. Younc. Reinhold, 
New York; Chapman and Hall, London. (46s) 


The fuel-cell is essentially a primary galvanic 
cell, in which the chemical energy of a fuel is 
converted directly into electricity by means of 
electrodes which remain unchanged in form or 
composition. This proviso distinguishes it from 
the familiar Leclanché cell which converts the 
chemical energy stored by a zinc electrode into 
electricity at the expense of dissolution of the 
electrode itself. 

This book is an edited collection of nine papers 
on the subject presented at the September, 1959, 
American Chemical Society Meeting in Atlantic 
City, together with a brief summary of the 
discussion which took place. The order of 
chapters appears to be that of presentation of 
the papers themselves, which is perhaps not the 
most logical for a book. However, within its 
compass the reader will be able to gain some 
insight into the history of the fuel-cell as well as 
the ‘current state of its development. Before 
considering the separate sections of this book it 
is perhaps helpful to consider the background 
against which they are written. 

Although the present book is the first devoted 
to fuel-cells in general, the idea of the fuel-cell 
is by no means new. At the beginning of the 
19th century Sir Humphrey Davy suggested that 
it should be possible to “ reverse” the electro- 
lysis of water. Instead of applying an electric 
current to the electrodes and so deriving hydrogen 
and oxygen from water, he thought it should be 
possible to supply hydrogen and oxygen to the 
electrodes, which would result in the formation 
of water and the production of an electric current. 
Such a fuel-cell was demonstrated by Grove in 
1839-42. 

Towards the end of the 19th century efforts 
were made to develop practical fuel-cells; the 
aim was to convert coal into electricity, either 
directly, or as Mond and Langer suggested, by 
first converting the coal into hydrogen by means 
of the water-gas process. This hydrogen could 
then be fed to a hydrogen-oxygen (air) cell to 
generate electricity. The incentive to perfect 
the fuel-cell came from the low efficiency of steam 
powered generators in the 1870’s. Not being 
subject to the Carnot limitation, the fuel-cell is, 
in principle, a highly efficient device. However, 
the development of heat engines was a great deal 
more successful than that of fuel-cells. Interest 
in the subject continued in the 20th century, 
although fuel-cells remained laboratory curiosi- 
ties until quite recently. 

Following experiments in the 1930’s, Bacon in 
this country undertook the development of a 
powerful hydrogen-oxygen fuel-cell using porous 
nickel electrodes and an aqueous solution of 
potassium hydroxide as electrolyte. Bacon intro- 
duced a new concept into the application of the 
fuel-cell which he saw, not so much as a device 
for the direct generation of electricity, but as a 
means of energy storage. He showed that, in 
principle, a hydrogen-oxygen fuel-cell with the 
gases stored in cylinders, was in certain cases 
lighter and presumably ultimately cheaper than 
any conventional storage batteries (accumulators). 


Subsequent to Bacon’s initial work on the 
hydrogen-oxygen cell which ultimately resulteg 
in a unit operating at about 200°C and 600} 
per sq. in and giving current densities approach. 
ing 1,000 amps per sq. ft, there have been three 
other main lines of approach. The first has been 
to develop hydrogen-oxygen cells which approach 
the performance of the Bacon cell, but operate 
at atmospheric pressure or thereabouts and at not 
more than 70°C. The second type of fuel-celj 
operates at high temperature (500° to 900° C), uses 
a fused salt (carbonate) electrolyte and is able to 
consume gaseous industrial fuels such as carbon 
monoxide, propane, or vaporized kerosine as 
well as hydrogen, with air as the oxidant. Thirdly, 
efforts are now being made to develop low. 
temperature fuel-cells which use liquids or gases 
other than hydrogen as fuel and air as the oxidant, 
Although the book being reviewed covers the 
first two types of fuel-cell as well as the Bacon 
cell, the third type of fuel-cell is not considered, 

The introductory paper by Liebhafsky and 
Douglas is good, presenting a clear and balanced 
outline of the principles involved and briefly 
indicating the problems which have to be over- 
come. Austin’s discussion of electrokinetics is 
very useful, providing an analysis of the processes 
which determine the performance of fuel-cell 
electrodes. Although the subject is not at all 
well understood at present, the chapter on 
catalysis of fuel-cell electrode reactions by 
Young and Rozelle is stimulating, although the 
experimental results are by no means as complet 
as one might desire. 

Bacon describes in fair detail the history of 
his work in the field and describes the construc- 
tion of his fuel cell, while the low-temperature 
hydrogen-oxygen cell is discussed by Kordesch 
with particular reference to the Union Carbide 
Corporation’s fuel-cell. Unfortunately, it has 
not been possible to disclose as many details of 
this latter cell as are given about the Bacon cell, 
The field of high-temperature fuel-cells is well 
covered by four papers coming from Broers and 
Ketelaar, Chambers and Tantram, Gorin and 
Recht and Douglas. Inevitably there is a con- 
siderable amount of overlap in these sections of 
the. book but they illustrate the formidable 
obstacles to be overcome in developing these 
fuel cells. 

Taken as a whole, this book is the most compre- 
hensive overall survey of present day knowledge 
of fuel-cells which is available. It will provide 
the general reader with a basic understanding 
of the problems involved and some idea of the 
present state of the art, while the specialist will 
find some of the material presented stimulating. 
Because of the attention being devoted to fuel- 
cells at the moment, parts of the book are likely 
to date rather rapidly, although the more basic 
sections are likely to remain of permanent interest. 

The book is well produced, is adequately 
indexed and the various chapters include exten- 
sive references. However, bearing in mind its 
size (some 150 pages) it is perhaps rather expensive 
for the general reader. But the specialist cannot 
afford to be without this book. 


K. R. WILLIAMS 





Exporting Under Cover 


The Banker’s Guide to Marine Insurance of 
Goods. By Victor Dover and GorRDON 
ANTHONY CALVER. H. F. and G. Witherby 
Limited, 5 Warwick Court, High Holborn, 
London WCI1. (70s) 


For some years difficulties have arisen between 
bankers, their clients and marine underwriters 
regarding the insurance conditions specified in 
letters of credit. Many of these difficulties can 
often be resolved by discussion and, in fact, a 
Consultative Committee of Bankers and Insurers 
was set up in 1956 for this purpose. Lack of 


technical knowledge of each other’s requirements 
was a major factor contributing to these problems 
and these round-table discussions have done 
much to help. ‘ 
As a further step in the process of educating 
both insurers and bankers in the technicalities 
of their respective businesses, and to act as 4 
guide to the many merchants and others who are 
daily concerned in the part played by insurance 
in financing overseas trade, Victor Dover and 
G. A. Calver have cooperated and written The 
Banker’s Guide to Marine Insurance of Goods. 
This book should be of great value, especially to 
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ose responsibilities include the handling 
— of credit and the various documents of 
title in goods being exported or imported ; and, 
in a lesser degree, to marine underwriters, by 
helping them to see more clearly the problems 
with which bankers are faced. 
While any textbook dealing with the techni- 
calities of marine insurance must, to some 
extent, deal with the principles and legal aspects, 
the authors have endeavoured to relate these 
to the day-to-day practice and, in Particular, 
such questions as letters of indemnity against 
clean bills of lading, passage of interest and 
assignment of marine policies, the duration of 
cover, the protection by insurance of goods after 
expiry of the marine policy and contingency 
insurance, together with many other matters of 
moment, are all treated at length. 
The book also considers the implications 





775 


following the amendments in 1959 in the scale 
of stamp duties and this feature, together with 
a section on atomic marine risks, makes it at 
present one of the most up-to-date marine 
insurance textbooks available. The meanings of 
the common terms used in marine insurance are 
adequately covered and, in addition, the sections 
6n country damage and the various types of 
all-risks cover are very valuable, having regard 
to the difficulties met in practice when these 
forms of cover are used in marine policies. 

A helpful feature, especially when the inter- 
national character of marine insurance is borne 
in mind, is the comparison made with various 
forms of marine cover in some of the main 
maritime countries. The wide variety of policies 
which could come into the hands of bankers and 
importers calls especially for a knowledge of 
Overseas marine insurance terms as compared 


Publications 


with our own, and this has not been overlooked. 

A series of appendices provide, among other 
things, specimens of general average deposit 
receipts, letters of subrogation, undesirable 
wordings for bankers’ insurance clauses, and the 
Institute Cargo and American Institute Clauses. 
What should be a most useful section—suitable 
forms of wording for the insurance provisions in 
letters of credit—the subject which, in the past; 
has given rise to so much criticism and difficulty, 
has also been included. 

The book, which incorporates a comprehens- 
sive index, amounts to 500 pages and should be 
a very useful acquisition and of great interest to 
anyone dealing with overseas trade—a book 
that in every way meets a need which has been 
evident for some considerable time. 


JOHN H. LAPHAM 
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Current Conversion 


The Autodyne: A New Electrical Machine. By 
Otro BENEDIKT. 2nd Edition. Pergamon Press. 
(45s) 

The autodyne is an ingenious new electrical 
machine, the object of which is to obtain from a 
3 phase ac supply a de supply with voltage range 
variable between a positive and negative maxi- 
mum, the voltage to be controlled in any desired 
manner. This book records the fundamental 
theory and development of the machine, which 
is intended to replace motor-generator sets or 
amplidyne and metadyne equipment. The range 
of de power output available from the various 
sizes given in the book is from 3 to 10 kW. 

In essence the machine is a 3 phase rotary 
convertor, having an armature with sliprings 
connected to a low-tension 3 phase supply and 
a commutator with stationary brushgear con- 
nected to the dc circuit, the stationary salient 
pole field system usually having 4 poles in a basic 
2 pole design to permit excitation in the direct 
as well as cross axis and to give the same magnetic 
circuit reluctance in the direct and cross axis. 
The basic development arose from the desire 
to vary the de voltage of a rotary convertor with 
constant ac voltage input. 

If excitation of a rotary converter having 4 field 
poles in a basic 2 pole design is reduced to zero 
and the field is open and no dampers fitted in the 
polefaces, it will fall out of step due to friction 
and windage and the potential wave on the 
commutator, initially fixed in space to give 
maximum positive dc voltage, will begin to 
rotate. 

After passing through 90 electrical degrees, 
the voltage at the brushes will be zero, and when 
the 180 electrical degree position is reached, the 
voltage will reverse to give maximum negative 
voltage. When standstill is reached an ac 
voltage of line frequency will appear at the dc 
brushes. Thus the dc voltage may be controlled 
at synchronous speed by changing the angle 
between the brush axis and the stationary mag- 
netic flux set up by the ac magnetising currents. 

In the maximum and minimum dc voltage 


with Full Voltage Control 


position the axis of the ac magnetizing current 
magnetomotive force is in line with the direct 
axis excitation, and therefore no torque exists 
and the voltage vector cannot be turned, but it 
can be moved by a cross axis excitation, as in 
this case the magnetomotive force vectors are 
at right-angles and the maximum torque exists, 
the sense of which depends on the sense of the 
cross axis excitation. 

In the zero dc voltage position the axis of the 
ac magnetomotive force is at right angles to the 
direct excitation axis, and a positive or negative 
torque may be exerted depending on the sense 
of the direct excitation, 

For intermediate dc voltage either axis excita- 
tion will produce a positive or negative torque 
depending on the sense of the excitation which 
can be used to change relative angle and the 
voltage. A very small excitation will suffice to 
control the de output voltage and this small 
excitation in the autodyne is the difference 
between a control and a feedback quantity, 
which may be made dependent on the voltage, 
or load current, or both. The resultant excita- 
tion serves to stabilize the mmf and voltage wave 
relative to the brushes in space, and thus the 
output de voltage. 

Thus, to regulate the dc voltage from + V max 
to — V max we have to exert a torque to acceler- 
‘ate the inertia of the armature through 180 
electrical degrees, which forms a “ mechanical ” 
time constant in the control circuit in addition 
to any other electrical time constants. In one 
example in the book, to change from + V max 
to — V max voltage requires 0-22 sec, there being 
very little overshoot or oscillation thus showing 
good stability. 

By suitable excitation in the direct and cross 
axis and the provision of an auxiliary set of 
brushes in the cross axis, the characteristics of 
other control machines, such as the metadyne 
and amplidyne, may be achieved and also a stabil- 
ized dc supply regardless of ac main voltage 
fluctuations. 

When regulating the voltage at constant 


current between the limits of positive maximum 
voltage and zero, the de current produces in the 
rotor an mmf which provokes a compensating 
alternating current which has a component 
forming a leading reactive current, thus improv- 
ing the power factor and even giving to the line 
a leading kVA equivalent to about 70 per cent 
of the kW output. 

While the book chiefly refers to a 3 phase/dc 
autodyne the design of a single-phase/dc machine 
would appear to pose considerably more difficulty 
due to the disturbance of the magnetic system 
caused by the inverse rotating field. There 
would appear to be a limit to the size of the 
autodyne due to the flux per pole which can be 
permitted to keep the ac transformer volts per 
bar down to a value non injurious to the brushes 
when starting and also due to the maximum 
permissible ‘* mechanical ” time constant. 

If D is the diameter, and L is the length of the 
armature, the electrical output and torque at a 
given speed vary as D*L, whereas the inertia 
varies as D‘L, thus the time required te move 
through a certain angle, which is proportional 


sie Thus, if we double the 

torque 
armature diameter, the mechanical time constant 
is four times as high. | 

A static device to perform the duty of an 
autodyne might consist of an electronic equip- 
ment including mercury arc rectifiers arranged to 
give any dc voltage between a positive and 
negative value from a single or three phase 
supply, the equipment being duplicated and 
operated in push pull, which has been found 
suitable for powers up to a few megawatts. 
A more up to date static device of the push-pull 
type could be devised using silicon controlled 
rectifiers for the smaller outputs. 

This book, with its lucid exposition of the 
fundamental principles of the autodyne, should 
commend itself to electrical control and design 
engineers, as well as students and teachers. 





, varies as D*. 


R. D. BALL 





Progress Report on 


British Industry. By J. H. DUNNING and C. J. 
Tuomas. Hutchinson. (30s) 


In the interwar years British industry languished, 
largely because of the inheritance of our own 
economic history. Britain pioneered the Indus- 
trial Revolution. When we think of industry, 
we are apt to think first of vast enterprizes like 
Imperial Chemicals or the British Motor Cor- 
poration, but the Revolution was the cumulative 
work of innumerable small men, launching local 
enterprizes. 

In Britain, it came first in the woollen, cotton 
and silk textile industries, iron and steel, and 
shipbuilding, based on coal power, and it was 





National Enterprise 


these industries which were among the first to 
become exporters and to establish their products 
in many overseas centres. In 1907, 88:9 per 
cent of our cotton industry’s output was exported, 
and over half this quantity went to Far Eastern 
markets. 

But with growing competition from India and 
Japan, our Far Eastern exports fell by 38 per 
cent between 1913 and 1925. India slashed her 
imports from Britain by 57 percent. The growth 
of iron and steel industries in Europe and else- 
where took heavy toll of our exports. The 
opening of foreign coal mines, greater efficiency 
in utilization, the appearance of oil as a substitute, 
and the disappearance of the coal-fired ship, 





cause d coal exports to fall from 87 million ton 
in 1913 to 48 million tons in 1929. 

Dunning and Thomas show that interwar 
Britain was slow to react to these challenges. 
Small enterprises, many of them family firms 
with long traditions of individual enterprise 
behind them, preferred to stagger along rather 
than sink their identities in amalgamations. 
Just as striking was our failure to grasp the 
opportunities offered by the growing world trade 
in newer industrial products. In 1929, of the 
total manufactured exports of the United States 
and Britain, those in which world trade had 
expanded by more than 150 per cent accounted 
for 28-6 per cent of all US exports, but only 
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4-3 per cent of ours. Against this, those manu- 
factures which had expanded by less than 75 per 
cent in world trade accounted for 17 per cent of 
US exports but for as much as 42 per cent of 
ours. 

Part of our difficulties arose from the convic- 
tion that the depression was a passing pheno- 
menon and from failure to realize that the 
decrease in our exports reflected a long-term 
shift in tastes. It would, however, be wrong to 
imply that there were no important technological 
advances in Britain between 1918 and 1939. The 
First World War gave impetus to many new 
developments in wireless, communications, ship 
propulsion, automatic welding, new stainless 
steel, chemicals, and in the expansion of the 
motor industry (although, here, reluctance to 
limit the range of models and to amalgamate 
were handicaps). 

Following the devaluation of sterling, the 
lowering of the rate of interest, and growing 
recourse to rationalization, Britain slowly re- 
covered. Although Dunning and Thomas do 
insert some qualifications, they also credit 
recovery to our adoption of protection and to 
the Ottawa agreements. I find this hard to 
accept. Britain has indeed staged a sizeable 
come-back after the Second World War, but its 
magnitude has been limited by our high tariffs 
and by keeping so much of our trade canalized 
towards old established markets, especially in 
underdeveloped parts of the world, and also in 
English speaking markets. This has under- 
mined our competitive spirit, made it more 
difficult to quit set ways, and helped to keep alive 
the comfortable belief that everyone the world 
over can read an English catalogue, and is willing 
to do so. About the only thing that can be said 
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in favour of inflation is that it erodes imperial 
preference! 

The Second World War proved a blessing in 
disguise for our industry. First, the challenge 
to survival aroused the national spirit. Secondly, 
as the war drew to its close, the nation realized 
that Britain’s future was at stake as never before, 
and that a real effort would be needed. The war 
industrial effort gave tremendous impetus to 
experiment with new techniques and the postwar 
defence programme continued this interest. The 
war accustomed firms to work together and made 
take-overs easier. The wide gulfs between 
individual industries and firms have been bridged. 

Of postwar developments, none has been more 
far-reaching than the emergence of the oil- 
refining and nuclear power industries, in which 
over £1,000 million were invested between 1945 
and 1959. Next have been the tremendous 
changes wrought by the discovery of many new 
industrial raw materials, the rapid innovations 
of the aircraft, electronics, and chemical indus- 
tries, and the amalgamations and huge expansion 
of the motor industry. Steel output has risen 
by 55 per cent since 1938. Shipbuilding has 
been modernized and has enjoyed prosperity for 
most of the postwar period, largely because of the 
expansion of the oil refining industry. Only 
textiles have declined continuously—and rightly. 
Overall, the volume of industrial production has 
risen 76 per cent since 1938. In contrast to the 
interwar years, the rate of increase in exports 
has attained 105 per cent over 1938. 

Unfortunately, splendid as are these figures of 
recovery and advance, they compare very un- 
favourably with those of Germany, Italy, and 
other countries, and our persistent balance of 
payments difficulties show that we are paying 





Trade Publications 


Copies of any of the following trade publications 
are obtainable from the addresses given, though 
distribution is sometimes restricted. 


Components 


Valves for Nuclear Applications. J. BLAKEBOROUGH 
AND Sons Ltp., Brighouse, Yorks. Gate valves, 
butterfly valves, screwdown and parallel slide 
valves with bellows seals, as used in nuclear 
stations. Publication 252, 12 pp. ill. 

Friction Materials. Feropo Lrtp., Chapel-en-le- 
Frith, Stockport. Catalogue of friction materials 
for engineering equipment, includes details of 
linings, clutch discs, and inserts pads, friction 
wheels, sintered metal and cermet facings and drive 
belts for a wide range of earth moving and civil 
engineering equipment, industrial plant and oil 
drilling gear. 220 pp. plus separate price list. 

Map Holder. GEORGE PHILIP AND SON Ltp., 30-32 
Fleet Street, London, EC4. Pano map rail for 
holding charts or drawings up to 48 in wide; wall 
fixing. Aluminium and plastic with spring grip. 
Leaflet, ill. 

Recirculating Ball Drives. PRECISION GEAR MACHINES 
AND Toots Ltp., Red Ring Works, Bodmin 
Road, Wyken, Coventry. Red Ring recirculating 
ball nuts and screws for rotary to linear motion 
conversion; wide range of types; high efficiency. 
Folder, 4 pp. ill. 

Control Valves. ELLIOTT-AUTOMATION Ltp., 34 Port- 
land Place, London, W1. Paul control and hose 
valves and Ludeman Rotoflo valves ranging from 
vacuum systems to 50,000 lb per sq. in and tem- 
peratures from —425°F to +1,800°F. Trim 
sizes from 3 to 14in. Brochure, 16 pp. ill. 

Ball Bushings. RANSOME AND MARLES’ BEARING 
Co. Ltp., Newark-on-Trent, Notts. Ball bushings 
for linear motions using recirculating balls. Range 
of sizes. Leaflet, ill. 

Screws and Fasteners. UNBRAKO SOCKET SCREW Co. 
Ltp., Burnaby Road, Coventry. Screws and 
fasteners and products of the Advanced Design 
division of the company, particularly for the 
aerospace and allied industries. Set of leaflets. 

Electromagnetic Valves. LoNDEXx Ltp., 207 Anerley 
Road, London, SE20. Concordia valves for 
water and non-corrosive gases. Single, three 
and four way; also pressure switches. Range of 
sizes for most voltages. Catalogue, 30 pp. ill. 

Wire Rope Maintenance. British Ropes Lt, 
Doncaster. Installation, handling, and main- 
tenance of multi-strand wire ropes of the non- 
rotating type. Booklet No. 214, 10 pp. ill. 


New Books 


Physiology in Industry. By LUCIEN BROUHA. Pergamon 
Press. (40s) 


Based almost exclusively on the results of plant 
surveys and laboratory experiments carried out for 
the Aluminium Company of Canada and for Du Pont, 
Professor Brouha’s book considers the physiological 
aspects of muscular activity, of the environment, and 
of the job itself. 


The Complete Scientist: Report of the Leverhulme 
Study Group to the British Association for the 
— of Science. Oxford University Press. 

s 

The terms of reference of the enquiry, which covered 
the period 1957-1959, were ‘“‘To report on the 
desirability of broadening the education of those 
intending to become professional scientists and 
technologists; if so, how and at what stage; whether 
this is compatible with the present overall length of 
education; if an extension is desirable how this is 
to be achieved and whether it should be general or 
confined to selected classes of students; and the 
financial implications of any such extension.” 


Electron Optics in Television. By I. I. TSUKKERMAN. 
Pergamon Press. (55s) 


Translated from the Russian, Professor Tsukkerman’s 
book gives a short review of the applications of 
electron optics, followed by a chapter on fundamentals 
introducing fuller treatments of emission systems, the 
focusing and deflection of beams, and the formation 
of the electronic image. 


Waves and the Ear. By WILLEM A. VAN BERGEIK, 
JOHN R. Prerce and Epwarp E. Davin, Jr. 
Heinemann. (5s) 


In this non-specialist account of the nature of acoustic 
waves and of the processes of hearing, many 
interesting, fascinating and important findings in 
acoustics, linguistics and phonetics, anatomy, physio- 
logy, psychology, zoology, hydrodynamics and 
electronics are brought together. 


A Treatise on the Calculus of Finite Differences. By 
GEORGE BooLe. 2nd Edition. Dover Publications, 
New York; Constable, London. (14s 9d) 


Unabridged republication of the 1872 edition of this 
classic treatise. The fundamentals of the subject 
are exhaustively discussed, particular attention being 
paid to the connection of the methods of the finite 
difference calculus with those of the differential 
calculus. The latter half the work is devoted to 
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ourselves bigger wages and salaries than we 
earning, and making both ends meci by liyj 
on credit. There are many reasons for 
failure, but outstanding are (1) the over-allogg. 
tion to, and wasteful use of resources by, the 
nationalized industries, in which £6,827 milli 
no less than 26 per cent of total invest 
have been sunk, and (2) excessive and ill-digtyj. 
buted taxation. 

This tax burden is due in part to defence 
expenditure—and there are many authorities 
who hold that Britain’s decision to build her own 
nuclear weapons adds crushing expense without 
corresponding military or even diplomatic 
advantages—and in part to extravagant expendi. 
ture on social services, which has risen from 
£1,529 million in 1949 to £3,039 million in 19§9, 
If expenditure on social services were based ona 
cool economic assessment of what the nation 
could afford, no comment would be n 
The trouble is that it is based on a cool p 
assessment of what will win each election. 

It has become a commonplace to say, as our 
authors do, that it is doubtful whether private 
enterprise by itself could have possibly financed 
the vast capital outlay necessary for the con- 
struction of Calder Hall. But ofcourse! Ifyou 
impose tax burdens and other restrictions which 
make it impossible for private enterprise to do 
so, it is hardly to be blamed if it cannot. 

While Dunning and Thomas’s historical pages 
on our economic development deserve high 
praise, their complacent description of the 
present role of the government in the economy 
ought to cause alatm and despondency among 
all who hold that critical faculties are given us 
to be cultivated. 

JOSSLEYN HENNESSY 


The Reviewers 


Mr. K. R. Williams, B.Sc. (physics), Associate 
I.Mech.E., is head of the experimental unit at 
Thornton Research Centre, Shell Research Limited. 


Mr. J. H. Lapham, who is with the Dowty Group, 
has for most of his working life been connected 
directly or indirectly with the insurance industry, 
and was for many years insurance and pensions 
manager. 


Mr. R. D. Ball, M.I.E.E., Fel.Am.1.E.E., A.F.R.Ae.S., 
is design consultant in the Directorate of Engineer- 
ing, English Electric Company Limited. He pre- 
viously served with the Lancashire Dynamo Com- 
pany Limited and A. V. Roe Limited, and is an 
Associate of Manchester College of Technology. 


Mr. Jossleyn Hennessy, M.A., is an economist, 
broadcast commentator and London editor of the 
Eastern Economist, New Delhi. He is the author 
of several books, including The European Common 
Market: What Will it Mean to You? 





difference and functional equations. Over 200 pro- 
blems are set, the answers to which are given. 


Introduction to the Statistical Dynamics of Automatic 
Control Systems. By V. V. SOLODOvNIKOV. Dover 
Publications, New York; Constable, London. (20s) 


The general theory of systems subjected to random 
signals is presented. In developing this theory, the 
author treats the analysis of linear systems, | 
statistics of random signals, and linear prediction 
and filtering theory. Tables of (sin x)/x, (cos x)/x, 
Laguerre functions, etc., are appended. This is 4 
translation of the 1952 Russian edition. 


Theory of Maxima and Minima. By Harris HAN- 
cock. Dover Publications, New York; Constable, 
London. (12s) 

Unabridged republication of the 1917 edition of this 
standard work. A rigorous discussion is given 0 
maxima and minima for functions of 1, 2 or 7 vari- 
ables; of maxima and minima problems with sub- 
sidiary contraints; and of relevant homogeneous 
quadratic forms. Among the other topics considered 
are Gauss’s principle, the reversion of series and 
analytic functions. 
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aircraft and guided weapons activities 





Machine Tool Orders 
Still Increasing 


MACHINE TOOL industry’s orders 
TT. January this year were above 
the average monthly rate of last year, 
maintaining the substantial demand 
upon the industry despite the high level 
reached during 1960. 

Orders from overseas and at home 
added up to an overall increase and 
deliveries, also increasing through last 
year, were up during January. Home 
deliveries in January, as given by 
figures released by the MACHINE TOOL 
TRADES ASSOCIATION, were worth £7-1 
million, against £5-5 in January, 1960. 
Export deliveries were not showing so 
fast a rise—£2-0 million against £1-7 
million. New orders were moving 
upwards more swiftly at home. New 
export orders, £2-2 million last year, 
increased to £2°8 million, new home 
orders from £7°9 million to £9+8 million. 
At the end of the month the industry’s 
total export order book was standing at 
£25+1 million (January, 1960—£16:1 
million) and the home order book at 
£84-0 million compared with £43 
million. 


International Samson 
formed by Booker Group 


The Booker Group are going into the 
European Common Market by joining 
with a Belgian firm in the taking over 
of a company manufacturing industrial 
and domestic boilers. 

Through their subsidiary, INTER- 
NATIONAL BOILERS AND RADIATORS, of 
Gateshead, Co. Durham, Booker have 
combined with SodGaz (SA pes Gaz 
INDUSTRIELS) of Brussels, to buy SA 
CHAUDIERES SAMSON, of Seilles, Belgium. 
Renamed INTERNATIONAL SAMSON, the 
company will produce International 
domestic boilers, Marketing in the 
Common Market countries will continue 
to be carried out by Sogaz. 

One of the largest Belgian industrial 
gas producers, Sogaz have a _ long 
background of experience in central 
heating and are established in their 
own country and neighbouring states. 

Mr. G. M. Reniers, the founder- 
president of Sogaz, will be president of 
the hew company. The vice-president 
is to be Mr. M. Sirmind, chairman of 
International Boilers and Radiators. 


British Aircraft 
Sales Drive in USA 


The British AIRCRAFT CORPORATION 
has formed a new company for the 
Promotion of aircraft and guided 
weapon sales in the United States. 
British Aircraft Corporation (USA) 
Incorporated, which will have its head- 
quarters in Arlington, Virginia, will be 
headed by Mr. Christopher Clarkson, 
who began his RAF career in 1924, was 
the chief of the test branch of the 
British Air Commission in the United 
States during the war and has rep- 
fesented British air interests in the USA 
for 20 years. 
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of VICKERS, the BRisToL AEROPLANE 
Company and ENGLIsH ELECTRIC were 
merged. The new company’s director 
of military sales will be Air Vice-Marshal 
W. C. Sheen who joined the RAF as an 
aircraft apprentice before he was 16 and 
rose to the wartime command of major 
bomber bases. From 1958 to 1960 he 
commanded the RAF staff at the 
British Joint Services Mission in 
Washington, and was then military air 
attache in Washington until his retire- 
ment from the RAF earlier this year. 
A second BAC overseas military sales 
appointment is that of a representative 
for NATO affairs. He is Air Chief 
Marshal Sir Hubert Leonard Patch, a 
former commander of Fighter Command 
and C-in-C of all British forces in the 
Arabian peninsuiar. 


Considering the Customer 
in a New Steel Mill 


Lower stock holdings in iron and steel 
by industry are forecast by Lord Mills 
as one of the results flowing from the 
position, forecast by the Iron and Steel 
Board, of Britain having the steel mak- 
ing capacity to meet the great majority 
of her needs. 

Lord Mills, the Paymaster General, 
observed that lower stock holding would 
mean faster deliveries, one of the 
essentials in obtaining orders, particular 
export orders, when he spoke at the 
opening of the ConsETT IRON Company’s 
£14 million Hownsgill plate mill. 

The first phase of the company’s 
£30 million development programme, 
the 2,000 ft long mill is capable of pro- 
ducing plates up to 90 ft long, 120 in 
wide,- and from 3/16th to 6in thick. 
Output should be up to 10,000 tons a 
week by the end of this year. 

Diversification by the Consett com- 
pany means that 75 per cent of the 
output will go to markets other than 
the shipyards, though the presence of 
this modern unit in the North-East will 
be a strong advantage to the ship- 
building industry there. 

The installation of a large quenching 
press able to treat plates up to 132 ft 
by 45 ft puts the company in a com- 
petitive position in the production of 
low carbon steel plates. 

Attention to fuel economy has set 
up the trend in the steel industry away 
from coal and towards other fuels, 
including oil. The Consett chairman, 
Lord Ridley, expressing the company’s 
willingness to rely on Durham mined 
coal, hoped that the modernization 
plans of the NATIONAL CoAL BOARD 
would bring reductions in the price of 
coal, so starting a swing back to coal 
as a Steel industry fuel. 


Power Plant Link by GEC 
and Richardsons Westgarth 


One more move in the pattern of closer 
technical and development coopera- 
tion in the heavy electrical industry 
comes from the GENERAL ELECTRIC 
Company and RICHARDSONS, WEST- 
GARTH and Company, who are to pool 
their resources in the design, develop- 
ment, manufacture and sales of heavy 
electrical generating and _ industrial 
plant—fields in which the two companies 
activities are complementary. 

The better use of technical and pro- 
duction facilities that is expected to 
follow the move should help towards 
obtaining a greater share of home and 











BAC was formed last year when the 





export markets. Manufacture of steam 
turbines, turbine-driven alternators, 
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blowers, compressors and exhausters 
will be shared and based initially on 
GEC designs. The two companies, 
making complementary equipment for 
conventional power stations, will be in 
a position to undertake the electrical 
and mechanical installations of power 
stations from their joint resources. 


What to Do 
with £15 Million 


Most of the £15 million being raised by 
BRITISH INSULATED CALLENDER’S CABLES 
is to be used in reducing loans and 
repaying bank overdraft. The money 
is being raised by a £10 million 63 per 
cent debenture 1981-86 at 99 and a 
£5 million rights issue of one for seven 
in ordinary shares at 40s. 

£9 million is to be used for the 
repayment of bank overdraft which 
had doubled during 1960, about £4 mil- 
lion to repay the loan from the PRUDEN- 
TIAL and the TELCON loan stock, and 
just over £1 million for the acquisition 
of the remaining stock, mostly prefer- 
ence shares, of THOMAS BOLTON AND 
Sons, the metal workers. 

Retained profits and depreciation, 
plus renewed bank facilities, are being 
relied on by BICC to take care of the 
programme of capital investment, which 
has been running for five years at a rate 
of £3-5 million a year. The main 
reason for the rise in the overdraft has 
been for extended credit for export con- 
tracts and for the financing of sharply 
increased stocks. 


British Automation Aids 
in Soviet Steel Mills 


Advanced nucleonic instruments deve- 
loped in the United Kingdom are to be 
installed in Soviet steel mills where 
automation is being swiftly carried 
forward. 

Eight transmission gamma ray thick- 
ness gauges are to be provided by 
Davy AND UNITED INSTRUMENTS, of 
Sheffield, who have signed a contract 
with STANKOIMPORT, of Moscow. The 
contract, worth more than £90,000, was 
negotiated through the USSR Trade 
Delegation in Britain. The radio- 
active source and detection device is 
being supplied by Isotope DEvVELOP- 
MENTS, of Reading, which is normal 
practice with Davy United radiation 
instruments of this type. 

The gauges use a radioactive isotope 
as a measuring medium, continuously 
measuring to extremely fine limits any- 
thing from white hot steel to cold strip. 
The Gaugemeter System of Auto- 
matic Gauge Control developed by 
Davy and United Instruments, part of 
the Davy-AsHMorE Group, will be on 
view at the British Iron and Steel 
Federation stand at the Moscow British 
Trade Fair. Strip mills in a number of 
countries are already using this system. 


Sweden Buying and 
Selling More in EFTA 


Swedish trade expansion is going on 
more rapidly with her fellow countries 
of the European Free Trade Association 
(The Eight) than with the rest of the 
world. The most recent Swedish figures 
show that in the seven months from 
July 1960 to January 1961 exports to 
EFTA states from Sweden increased by 
19 per cent over the same period a year 
earlier. The Swedish Board of Trade 





estimates that the overall increase in 





exports in the same months was 14 per 
cent. 

Imports from EFTA rose by 13 per 
cent, compared with an all round 
increase in imports of 10 per cent. The 
rise in exports to the Common Market 
was 16 per cent, not far behind that to 
the British led EFTA; the major 
alteration being the 36 per cent improve- 
ment in exports to France. Imports 
from the European Common Market 
rose by only 5 per cent. 


Power Cable Links 
for Scottish Islands 


Submarine power cables are to be laid 
early this summer between the island 
of Jura, in the West of Scotland, and 
Kintyre and between the islands of 
Jura and Islay. The NorTH oF SCOTLAND 
Hypro-ELEcTrRIC BOARD have ordered 
the cables, and their installation, from 
BRITISH INSULATED CALLENDER’S 
CaBLes. The contract is worth £100,000. 

The cables have been designed and 
produced by BIC (SUBMARINE CABLES) 
Limited. They are made up of two 
1-25 mile sections of 33 kV 0-1 sq. in 
HSL solid type three core cable, and 
two 6:33 mile long sections of 33 kV 
three core gas filled cable. Installation 
will be carried out by the submarine 
contracts department of BIC Construc- 
TION Company Limited. 


R-R, Rio Tinto, ICI 
form Nuclear Firm 


A new nuclear company, after the 
shrinking of the atomic consortia and 
the closing down of one experimental 
company, is worthy of a closer look. 
IMPERIAL CHEMICAL INDUSTRIES METALS 
Division, the Rio Tinto Company and 
Ro ts-Royce have combined in the 
formation of a company—NUCLEAR 
DEVELOPMENTS Limited—to operate 
in the field of civil nuclear engineering 
in collaboration with the atomic power 
consortia. 

The special contributions which each 
of the three major companies brings to 
nuclear developments are separate and 
complementary. Rolls-Royce have 
eight years of intensive experience in 
the nuclear field and have a particular 
interest in marine nuclear propulsion. 
Rio Tinto mine, extract and process 
uranium on a large scale and the ICI 
Metals Division have contributed no- 
tably to nuclear engineering over the 
years and have capacity for nuclear 
metals and reactor components. 

Fuel preparation and the manufac- 
ture for civil reactors of fuel elements 
are two of: the likeliest fields in which 
the new company will be engaged. 


South African Orders 
for AEC Chassis 


The most recent order for AEC vehicles 





to be used in South Africa, worth 
£350,000, carries the total sales by AEC 
in the Union to £1,570,000. The latest 
order is for 100 single deck buses. 

The type required is the “ Kudu” 
chassis which has been developed speci- 
fically for the African markets. Fitted 
with locally made bodies, these buses 
have been designed round standard 
units of the AEC “ Regal’’ Mk VI 
single deck passenger chassis. Instead of 
having an underfloor engine, these 
models will be powered with a front 
mounted vertical AEC AV690 diesel 





engine, developing 168 bhp. 
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The Griffin D6 
Gas 
Chromatograph 


A well-known apparatus has 
reached a crucial stage ‘in 
its development in step with 
growing acceptance of a new 
method of analysis. 


7s Griffin Gas Chromatograph provides the 

chemist with a further tool forjliquid or gas 
analysis. The method of separation of com- 
ponents in a mixture known as gas chromato- 
graphy has become in recent years an accepted 
technique for the analysis of organic and 
inorganic compounds. 

The introduction of gas chromatography as a 
serious method of analysis was led by the UK 
mainly through the inspiration of a Nobel prize- 
winner, Dr. A. J. P. Martin, C.B.E., F.R.S. 
The Griffin Gas Chromatograph, introduced in 
1955, was the first piece of commercial apparatus 
of its type on the market anywhere. Gas 
chromatography is much cheaper. than mass 
spectrometry or infra-red photometry, and in 
certain instances has replaced them. 

Chromatography was first described by a 
Russian botanist called Tswett in 1903, wherein a 
drop of liquid mixture sample was poured through 
an adsorbent column. The mixture components 
travelled along the column at different rates, 
thus producing bands of different colours that 
were separately identifiable. The adsorbent in 
this case acted as the “ stationary phase,”’ as it 
is now termed, and pure solvent liquid was the 
“* mobile phase.” 

Chromatography, literally “‘ colour writing,” 
is frequently a misnomer in modern usage, since 
colour is no longer the means of definition. Gas 
chromatography may be described as a percola- 
tion method wherein a small sample of mixture 
is injected suddenly into one end of a column 
in which a suitable stationary phase material is 
entrained. The sample is transported through 
the column by means of a continuously-flowing 
mobile phase, usually an inert gas, sometimes 
called the carrier gas. Due to the differing 
affinities of the individual mixture components 
for the stationary phase material, the time taken 
for each component to reach the end of the 
column is different, and a detector is used to 
show when each one reaches the column exit. 

Further details of the method follow, but more 





Fig. 1 Original Mark I apparatus. 
important to this article is the story of how 
Griffin & George Limited, of Alperton, Wembley, 
Middlesex, first obtained the idea of the gas 
chromatograph, and turned it into a marketable 
and successful instrument. For a company 
well known for selling a wide range of laboratory 
apparatus and furniture to have introduced a 
highly sophisticated piece of equipment, destined 
to bring its function into the forefront of 
chemical techniques, is no mean achievement. 

Griffin & George Limited was formed in 
1954 by the merger of Griffin and Tatlock and 
W. and J. George & Becker, two prominent 
companies in the laboratory apparatus field. 

The Griffin & Tatlock side of the business 
owes its conception to John Joseph Griffin, one 
of 75 founder members of the Chemical Society of 
London. In 1826 he established in Glasgow 
** Griffin’s Chemical Museum,”’ dealing in scien- 
tific apparatus and operating as a department of 
Richard Griffin and Company, his family’s firm 
of publishers and booksellers. 

The origin of the George & Becker organiza- 
tiong oes back to the firm of F. E. Becker and 
Company, which, in 1872, started trading at 
Covent Garden, London, and which in 1897 
was acquired by the already-established Birming- 
ham company, W. & J. George Limited. 

In 1958 the company was reorganized on a 
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Fig. 3 (above) Schematic layout of gas 
chromatography apparatus. 


Fig. 4 (right) Chromatogram record taken 
from the latest D6 instrument. 
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Fig. 2. The later Mark 2B gas chromatograph. 


group rather than a departmental structure, 
Two years later the company of R. and J. Beck 
Limited was acquired, specializing in the manu- 
facture of optical instruments and microscopes, 
But it is the year of the merger, 1954, that is most 
important to this Product Profile. In that year 
Griffin & Tatlock first became interested in 
gas chromatography and its potential was 
recognized by the newly-formed company. 

In the laboratory of the Medical Research 
Council in 1954 Dr. Martin was actively pursuing 
the development work on liquid and gas chrom- 
atography. At Griffin & George, enthusiasm 
for the new technique was tempered by the 
difficulty at that time of commercial manufacture 
of the gas density balance, the detector that 
Dr. Martin had invented. 

Then the company learnt that [CI had success- 
fully made an apparatus in the laboratory at 
their Billingham Works using a thermal conduc- 
tivity detector known as a katharometer. Realiz- 
ing that the katharometer was the answer to the 
production problem, arrangements were made 
for Griffin to take over development work. 
The result was the introduction late in 1954 of 
the ‘‘ VPC Apparatus Mark 1 ’”’—VPC standing 
for vapour phase chromatography—the first 
commercial gas chromatograph in the world. 
From the Mark 1 to the D6 is a story of develop- 
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Fig. 5 Where long term recognition depends upon following the experience gained with 
successful predecessors. 
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ment to suit the customer and of an. ncreasing 
degree of refinement in the apparatus. A 
description of earlier apparatus with reference to 
the Mark 1 will further elucidate the method. 

Sample Injector —The sample injector is a 
device for injecting into the top of the column 
a “‘ slug ” of the mixture to be analysed, as nearly 
instantaneously as possible and without inter- 
rupting the flow of carrier gas. The sample 
can be either liquid or gaseous, but if liquid it 
must vaporize instantly before it enters the 
column. The usual method of injection is by 
using a hypodermic syringe in conjunction with 
a rubber serum cap or membrane fitted to the 
top of the apparatus. 

Column.—The column consists of a glass or 
metal tube. Depending upon the application, 
its length can vary from several inches to a 
hundred feet or more. The Mark 1 had a heat- 
resisting glass U-tube of } in bore having a total 
length of 6 ft in two 3 ft legs. The widened inlet 
limb of the column is wound with a “ flash 
heater ’’ to volatilize liquids immediately on 
introduction through the self-sealing cap. 

The column packing usually consists of some 
inert material such as kieselguhr or brick dust 
impregnated with an involatile liquid stationary 
phase. For some applications the column may 
be filled with an adsorbent such as activated 
charcoal, which acts as both support and station- 
ary phase. The column is contained within a 
heated oven in which the temperature can be 
closely controlled. In the Mark 1 the working 
range was 60°C to 120°C, but nowadays 
250°C is the usual maximum. 

At this point it must be emphasized that the 
choice of operating conditions is extremely wide 
since, apart from the usual kind of variables 
such as temperature and pressure within the 
column. the column dimensions and choice of 
both stationary phase and carrier gas depends 
finally on the constituents of the mixture to be 
analysed. A one-column one-oven apparatus 
like the Griffin Mark 1 therefore required a time 
lapse if operating conditions were changed. 
The obvious step of duplicating the column 
and oven combinations took place about two 
years after the introduction of the Mark 1 in 
the Mark 2B apparatus, shown in Fig. 2. 

Detector.—One widely adopted is the katharo- 
meter which measures thermal conductivity 
and produces an electrical signal fed through an 
amplifier to a strip chart recorder. It has a 
zero or constant response so long as carrier gas 
alone is flowing, but produces a signal each time 
one of the components emerges from the column, 
proportional to the amount present. 

Fig. 4 illustrates a typical graph or chromato- 
gram, showing the peaks in the curve, each corre- 
sponding with one of the constituents of the 
mixture sample. The instant of sample injection 
is also marked on the graph, and by experiment 
or calculation the user, knowing the working 
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Fig. 6 Simplified diagram of gas density balance. 
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temperature, can determine the identity of each 
component by measuring the time between] the 
injection and the appropriate peak. Clearly the 
area under each peak will indicate the amount 
of the particular component, and hence the 
gas chromatograph supplies both qualitative 
and quantitiative results simultaneously. The 
overall process can be speeded up by increasing 
the oven temperature. 

Having enjoyed four years of considerable 
popularity, the Mark 2B apparatus would have 
been an ideal subject for this article had it not 
been for the introduction this year of the D6. 
The earlier apparatus has never been regarded 
as more than a successful step towards a versatile, 
general purpose chromatograph with a wide 
range of appeal. In 1958 Griffin established 
their own research and development group, 
now a subsidiary company, devoted mainly to the 
study of gas chromatography. The D6 is one 
of the first-fruits. of this new offshoot. 


GAS DENSITY BALANCE 


The most important feature of the D6 is the 
incorporation of Dr. Martin’s detector known 
as the Gas Density Balance. In developing this 
device in conjunction with his colleague, Dr. 
A. T. James, his aims were to overcome the chief 
limitations of the katharometer, (a) the need for 
calibration, and (b) that the presence of the hot 
wire could in some cases cause degradation of 
the substance and consequent blockage of the 
instrument. Martin’s gas density balance com- 
pares the density of the gas stream emerging 
from the column with the pure carrier gas. 

As now made by Griffin, the gas density 
balance detector consists of a solid block of 
copper drilled with an arrangement of small- 
diameter passages as shown diagrammatically in 
Fig. 6. One leg is connected to the effluent 
from the chromatograph column and the other 
to a stream of pure carrier gas. While the column 
effluent also consists of pure carrier gas, the 
densities of the contents of the two legs are 
equal and there will be no flow through the 
cross-connection. When another gas, a sample 
constituent, leaves the column mixed with the 
carrier gas the densities will be different and the 
rate of flow through the cross connection will be 
proportional to this difference. The flow is 
measured by means of a sensitive fine wire 
thermocouple anemometer situated in the cross- 
connection. 

Other advantages of the gas density balance 
are that it is insensitive to the rate of flow of 
carrier gas and capable of detecting and measur- 
ing any gas or vapour, organic or inorganic. 
The sample itself comes into contact with nothing 
hotter than the column since only pure carrier 
gas flows through the anemometer. Since this 
flow, and hence the signal from the balance, are 
proportional to the amount of the sample and 
its molecular weight, separate calibration for a 
substance whose molecular weight is known is 
unnecessary. In fact the balance could be used 
to determine the molecular weight of a few micro- 
grams of an unknown substance. 

Other improvements in the D6 include:— 
six columns can be fitted to provide versatility, 
all contained within the one oven and selected 
by means of a rotating turret at the top of the 
oven unit; mounting the electrical recorder in 
a unit separate from the chromatographic unit 
enables any number of ovens to be used without 
the need for the same number of recorders. 

Chromatographic Unit.—The illustration of the 
chromatographic unit from the rear, Fig. 7, 
shows the neat and accessible internal layout, 
with the gas density balance at the bottom of the 
oven. The electrically-heated forced-draught 
oven has an internal working space measuring 
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Fig. 7 The D6 with the oven removed to show 
the columns and gas density balance detector. 


39 in vertically by 5in diameter. The tempera- 
ture can be controlled to any value between 
ambient and 250°C to an accuracy of within 
0-1° C, and traced on the recorder. 

Each column consists of a stainless steel or 
brass loop of 2 metres packed length, and any 
number up to six can be attached to the turret. 
Each column can readily be withdrawn from 
the oven for inspection. Carrier gas, fed from 
an outside source, travels through a pressure 
regulator, a fine control valve and a flow meter. 
Provision is made for fraction collection. 

Instead of the hypodermic syringe Griffin have 
designed a special injection device for the D6 to 
provide an accurately reproducible liquid sample. 
This device is difficult to misuse and therefore 
does not demand highly skilled operation. 

Recorder Unit.—Apart from the input channels 
from the balance and the oven thermocouple, the 
recorder can be connected to any external input 
enabling it to be used as a standard instrument. 

The company’s reasoned expectations for the 
new D6 are well founded. It is based on an 
established and highly successful piece of 
apparatus; and several of the ingredients of 
success brought to light in previous articles in 
this series are there; user convenience, versatility, 
good performance, styling and easy maintenance. 

The D6 is the first of three new developments 
in gas chromatography that Griffin are hoping to 
launch this year. The other two comprise a 
flame ionization chromatograph where except- 
ionally high sensitivity is required; and the 
high speed chromatoscope wherein chromato- 
gram display is by means of a cathode ray tube, 
for process plant monitoring and control. 

The importance with which the chemical engi- 
neering industry in America is treating gas 
chromatography appears to indicate that we are 
now on the threshold of a big upsurge of applica- 
tion of the process in one form or another. 
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Measuring Strip Speeds without Contact 


A novel technique of non-contact-strip-speed 
measurement has been developed by the Physics 
Department of the British Iron and Steel 
Research Association, Sheffield. 

The technique was originally suggested in the 
middle of 1959 as a method suitable for accurate 
comparison of ingoing and outgoing strip speeds 
in a temper mill; the percentage extension 
measured in this way being equal to the thick- 
ness reduction in the mill. 

The basis of the method is that the strip surface 
is illuminated with two spots of light (images 
of lamp filaments) arranged about fifteen inches 
apart and in line with the direction of motion of 
the strip. Two photocells are arranged to view 
the light reflected from the surface at these spots 
separately. As the strip passes, variations in 
its surface cause variations in the reflected light 
intensity and, since the same portion of the 
surface passes the two filament images in turn, 


the light signals received by the two photocells 
are the same, apart from a delay in time. The 
earlier signal is delayed on a tape recorder, the 
two signals are then correlated and the delay 
is adjusted until the correlation is a maximum. 
The strip speed is then known from the delay 
and the distance between the images. 

The laboratory apparatus has been developed 
so that the tape recorder delay, which is adjusted 
by moving a pick-off head, follows the correla- 
tion peak automatically. By simulating moving 
strip with a gramophone turntable, a resolving 
power of at least one is five thousand is achieved 
when the strip speed is 450 ft per minute. 

For trials, an experimental apparatus has 
recently been fitted to the output side of a temper 
mill. The mill trials have shown that even with 
the strip flapping over a range of about an inch, 
the level of signal correlation is only marginally 
less than that measured in the laboratory, and a 


resolving power of roughly the same order is 
observed. 

Patents have been applied for and a licence 
to manufacture speed meters based on this 
principle has been taken out by Davy and 
United Engineering Company Limited. In addi- 
tion to its use for temper elongation measure- 
ment, another application envisaged is for 
measurement of strip speed in a tandem hot- 
strip mill, thereby monitoring continuously the 
thickness reductions through the mill. It is 
thought that this application could be made in 
the near future. 

Considerable interest has been shown on the 
possible uses of the device in other industries. 
This work is reported in the current BISRA 
annual report and details of the laboratory 
instrument are to be published at a later date in 
the Transactions of the Society of Instrument 
Technology. 





Speech Synthesized by Digital Computer 


A computer which can speak, sing, and recite 
Shakespeare, was demonstrated recently in the 
United States by research engineers of the Bell 
Telephone Laboratories. The demonstrations 
arose from experiments aimed at obtaining a 
better understanding of the nature of speech. 

About a year ago, Bell engineers conceived 
the idea for a new type of speaking machine. 
However, before attempting to build it, they 
programmed a high speed, general purpose com- 
puter to simulate its effects. The computer 
accepts, on a sequence of punched cards, the 
names of phonetic symbols which make up 
English speech. It pocesses this information 
and then synthesizes speech which is intelligible, 
although slightly ‘‘ mechanical” in quality. 
With further refinements to the computer pro- 
gramme, more human-like speech could be 
obtained. Eventually, it might even be possible 
to imitate specific human voices. In demonstrat- 
ing its ability to sing, the machine maintained an 
exact pitch and its words were clearly intel- 
ligible. 

The computer programme has two parts. 
One simulates the speaking machine; the other 
consists of rules, derived from previous research, 
for combining the individual speech sounds into 
connected speech and producing control signals 
for driving the speaking machine. 


Nine control signals, which correspond to 
voice pitch, buzz intensity, hiss intensity, and the 
centre frequencies and bandwidths of three 
speech formats, are continuously generated. 

The speech of the simulated talking machine 
comes out of the computer on digital magnetic 
tape. It is then converted to a variable magnetic 
sound track suitable for playing on an ordinary 
tape recorder. 

Bell Laboratories are currently conducting 
research into speech synthesis in order to gain 
knowledge which will enable them to devise 
means of transmitting the essential information 
contained in speech more efficiently. One of the 
eventual results of this research may be the 
development of a communication system in 
which messages are typed on a keyboard and 
then received, at any distance, in the form of 
speech. 

Further possibilities are that blind people 
could be read to by a machine which has been 
previously encoded with the required literature 
on punched tape, and that dumb persons could 
hold conversations, even over a telephone, by 
simply operating a keyboard. 

There would undoubtedly be other applications 
for a simple speaking machine, but, at the 
moment, Bell engineers are concerning them- 
selves mainly with fundamentals. Their first 


aim is to achieve synthetic speech which is 
completely indistinguishable from human speech. 





A computer, fed by punched cards, has been 
adapted to produce synthesized speech. 





American View on Nuclear Materials 


The present status and future prospects of 
materials development for nuclear reactors to 
generate electricity was the subject of a recent 
paper presented to the US Joint Congressional 
Committee on Atomic Energy. The paper was 
read by Dr. R. W. Dayton of the Battelle 
Memorial Institute, Ohio. 

Referring primarily to pressurised water 
reactors, Dr. Dayton pointed out that the 
present high cost of electricity from nuclear 
reactors must be reduced by about 30 per cent 
before they could become competitive with 
conventional fuel plants. Cost of all items—fuel 
charges, operation, maintenance, insurance, and 
fuel cycle—are higher for nuclear than for 
conventional plants. 

Battelle research engineers consider that fuel 
cycle costs are the heart of the present power-cost 
problem, particularly because possible future 
reductions in this area cannot be predicted with 
any certainty. 

It is thought that only experimental study can 
produce the answers to this particular problem. 
In his paper, Dr. Dayton gave three possible 
approaches to this: 

(1) Reduce the cost of fuel burned by using 
Plutonium recycle or spikes of fully enriched 





uranium for the uranium cycle or by using the 
thorium cycle. The thorium cycle seems promis- 
ing and possibly deserves more attention. 

(2) Lower the lease cost of fuel by producing 
more power from each pound of fuel and by 
decreasing fuel inventory by increasing neutron 
economy. Thus, thinner plates of UO, generate 
two and a half times as much power as the fuel in 
a pressurised water-cooled reactor core, lowering 
the lease charge by about 60 per cent. 

(3) Decrease fabrication costs by improved 
methods, use of cheaper materials and longer 
life for fuel elements. 

Additional research on structural methods is 
also required, according to Dr. Dayton. Tech- 
nologists must be able not only to understand 
the effects of radiation upon the materials, but 
to control the effects in order to prevent any 
adverse changes. On the other hand, research 
should not be limited to obvious needs since 
breakthroughs nearly always result from research 
which is not too restricted in its terms of refer- 
ence. 

The current United States’ research pro- 
gramme should be accelerated in Dr. Dayton’s 
view. ‘‘ More speedy solutions are needed, but the 
problems are far more difficult than those being 





tackled in other materials fields; reactor mate- 
rials are generally new ones with very poor 
mechanical and chemical properties which must 
be studied for totally new properties. Thus, 
even with unlimited funds and personnel, the 
problems cannot be solved overnight. At the 
same time, an expansion of the material pro- 
gramme by 50 per cent appears to be desirable. 

“* Even if it is decreased in size, the materials 
programme (of the USA should not be changed 
significantly in type. The US Atomic Energy 
Commission has achieved a good balance between 
research on basic problems, applications and de- 
velopment, and this balance should not be dis- 
turbed.” 

Dr. Dayton also commented that duplication 
in materials research is not a serious problem 
and that no steps should be taken which would 
stifle the initiative of scientists by centralising 
and controlling all studies. So far as information 
exchange is concerned, data on research in 
progress should continue to be distributed 
promptly to all who can use it. ‘“* Such exchange 
is satisfactory in the United States, but American 
scientists must be more aware of what European 
scientists are doing, and not just what they are 
publishing.” 
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Preventing Acid Corrosion in_ Boilers 


Traces of SO; in flue gas can 
seriously affect the availability 
of power station boilers by 
causing air heater fouling and 
corrosion. The CEGB is con- 
ducting research into the for- 
mation and deposition of the 
gas in boilers. 


bk efficiency and availability of the large 
water tube boilers used for electricity 
generation can be profoundly influenced by 
impurities in the fuels—coal and residual fuel 
oil. Part of the work of the Chemistry and 
Biology Division of CERL is therefore to study 
the behaviour, during and after combustion, 
of those constituents which are likely to cause 
trouble to future plants; these constituents are 
principally ash and sulphur compounds. This 
work is being carried out by the High Tempera- 
ture Chemistry Section and has been in progress 
since 1951. Due to long term trends in fuel 
quality and changes in national fuel policy, 
many facets of this general programme have been 
examined; this report describes part of the 
investigation of troubles affecting the lower 
temperature heat exchange surfaces in the 
combustion air preheaters. 

To achieve a high overall boiler thermal 
efficiency (near 90 per cent) and to maintain the 
ignition of pulverized coal and heavy residual 
fuel oil in large combustion chambers, the com- 
bustion air is preheated by waste flue gas. 
Typical gas and air temperatures atthe air 
heater are: 


flue gas inlet .. is 260 to 320° C 
flue gas outlet .. ae 120 to 180° C 
air inlet aye a 25to 45°C 
air outlet ‘5 - 180 to 230° C 


The heat exchange elements are mild steel or 
cast iron tubes or plates. The coals burned in 
power stations commonly contain between 
0:6 and 3-5 per cent sulphur, mostly as iron 
pyrites; in residual fuel oils sulphur is intimately 
combined and constitutes between 3:0 and 
4-6 per cent of oils from the Middle East. The 
majority of the sulphur in either fuel burns to 
sulphur dioxide, but a small proportion—of the 
order of 1 per cent—appears as sulphur trioxide 
in the flue gas entering the air heater. This 
fraction, only a few parts per million by volume 
of the flue gas, is sufficient to raise its dewpoint 
from the level corresponding to the water vapour 
content (about 43°C) to about 150°C,- as 
shown in Fig. 1. The sulphuric acid which 
condenses at the surface temperatures usually 
encountered (60 to 120°C) corrodes iron, steel 
and the concrete linings of the electrostatic 
precipitators fitted to pulverized coal-fired plant. 
Corrosion has resulted in serious loss of boiler 
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availability, both for replacement of damaged oil-firing, most of them suffered initially from 
equipment and due to the blockage of the small _ serious troubles due to the deposition of sulphuric 
gas passages between adjacent elements of the acid in the air-heaters, electrostatic precipitatoys 
air heaters by deposits of acid, adhering fly ash ducts and stacks. Research investigations were 
and corrosion products. immediately started by the station chemistry and 
Research by boiler manufacturers and inde- engineering staff and by a team from CERL, 
pendent laboratories has led to the postulation The former had to aim at finding a practica) 
of two mechanisms for the formation of SO;: solution to the problem as quickly as Possible, 
the combination of sulphur dioxide and atomic since power generating capacity was in sone 
oxygen in the flame; and the catalytic oxidation cases seriously threatened; use was made of 
of SO; on superheater tube surfaces. The experience gained with oil-burning plant in the 
principal investigational technique used has United States. In the CEGB, attention has 
been the dewpoint meter, a device which been concentrated on, but not confined to, the 
measures (a) the temperature at which an _ injection of basic “ additives ” such as dolomite 
electrically conducting film (of acid) formed on magnesium carbonate and ammonia,’ to neutral. 
a cooled surface is in equilibrium with the flue ize the sulphur trioxide. 
gas over it, and (b) the rate of increase of electrical Nitrogenous bases have been used to inhibit 
conductivity of the film at predetermined surface acidic corrosion and zinc metal has been injected 
temperatures. Methods for determining the into the flame to prevent the formation of sulphur 
sulphur trioxide concentration in the presence trioxide. Many additives have been tried, with 
of a very large excess of SO, were developed at varying degrees of success, but most of them 
the British Coal Utilisation Research Associa- cause fouling of high temperature heat exchange 
tion! and the Fuel Research Station* of the DSIR. surfaces and all have the disadvantage of increas. 
Very little air-heater fouling or corrosion has_ ing the cost of operation: an economic limit 
been experienced in the high efficiency pulverized- for a completely successful additive, would be 
coal fired boilers installed in power stations about 1s Od per ton fuel. Studies of the econo- 
during the last ten to fifteen years. This is mics and effectiveness of additives and the influ- 
thought to be due to the acid-neutralizing and ence of design and operational factors are being 
adsorptive effects of the large amount of very continued on operating plant by station and 
fine ash in the flue gases passing through the air regional investigators in the CEGB. 
heaters (10 to 20 per cent by weight of the coal). The principal aim of the work at CERL has 
However, during 1956 to 1958 when several been to study the formation and behaviour of 
power stations were converted from coal-to sulphur trioxide in combustion systems, attempt- 
fase SE 2 ee ing to eliminate its formation and deposition on 
2,500 cool surfaces. The first stage was to develop 
apparatus suitable for the routine determination 
of SO, and SO, in boiler flue gases,‘ and later a 
standard technique was evolved for determining 
the rate of deposition of sulphuric acid from the 
flue gas onto surfaces maintained at known tem- 
peratures.> These techniques and others have 
been used in investigation in power stations of the 
efficacy of additives,*» 7 and to demonstrate the 
dependence of SO, formation on operational 
variables such as the sulphur content of fuel and 
the proportion of excess combustion air.’ 
Recognition of the importance of plant design 
750 200 250 300 features, particularly those of burners, air 
Surface Temperature, Deg F | registers and combustion chamber settings has 
(142.A) & _“neiveerNc’] Jed to work on a full-scale burner rig, operated 
Fig. 1 Dependence of acid deposition rate on by the Research and Development Department 
surface temperature and the proportion of excess of the CEGB. 
oxygen. The field studies carried out by CERL in 
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Fig.2 Oil-fired source of flue gas—flow diagram. 
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demonstrated empirical relations such 
ae typified in Fig. 1. Early in this work it 
was apparent that much closer control than 
could be attained in work on plant in commercial 
operation was necessary for the precise evalua- 
f the relationships between the many 


ang ; 
variables. Despite the earlier work done by 
members of the Boiler Availability Committee 


there is a great need for information on the 
kinetics of the chemical reactions leading to the 
formation of SOs, and this can be obtained only 
from experimental work in the laboratory. To 
meet these principal needs, two investigations 
have been initiated: (a) a study of the formation 
and deposition of SO; in a laboratory source of 
flue gas. This source is capable of burning heavy 
fuel oils and reproducing flue gas conditions 
closely similar to those in full-scale plant, but 
with much finer control over a wider range of 
each variable; (6) investigation of the rates of 
the gas-phase reactions between SO,, O, and SO; 
and a study of the catalytic effects of oil ash 
constituents and other solid contaminants. Only 
the former work is described here. 


Laboratory Source of Flue Atmosphere 


The purpose of this equipment is to produce 
flue gas of a variable composition, on as small a 
scale as is consistent with the maintenance of 
stable control of fuel/air ratio up to, and if 
possible above, stoichiometric. It was designed 
and constructed by Messrs. Urquharts (1926) 
Limited and the High Temperature Chemistry 
Section, and was installed at CERL in August, 
1960. A flow diagram is given in Fig. 2, and 
Fig. 3 shows the combustion chamber and test 
sections. 

A specifically modified Urquhart High Duty 
Combustion Chamber is supplied with primary 
and secondary combustion air, at 15 lb per sq. in 
through separate control valves. Tertiary air 
can be injected at the outlet throat of the com- 
bustion chamber. Oil is gravity-fed from the 
storage to a constant volume-delivery pump 
which feeds a swirl type burner, at a pressure of 
10 Ib per sq. in. The normal oil flow is approxi- 
mately two gallons per hour, but can be varied 
between 1 and 3 gallons per hour. An attractive 
feature is the wide range of fuel oils (from 
35 seconds to 6,000 seconds Redwood No. 1) 
that can be burned without carbon smoke forma- 
tion. Control of the atomizing temperature is 
by a variable thermostatic heater, 120° C being 
required for 6,000 second fuel oil. A very high 
volumetric rate of heat release and a high com- 
bustion efficiency are ensured by the extreme 
turbulence in the refractory lined combustion 
chamber, the flame temperature attaining ap- 
proximately 1,750° C at a fuel consumption of 
2 gallons per hour. 

Flue gas passes from the chamber into a 
tapered refractory throat, where tertiary air can 
be injected at gas temperatures of 1,500 to 
1,550°C; this enables the flame length to be 
extended. The flue gas then enters into a heat 
exchanger where it is cooled to about 1,050° C. 
This consists of four horizontal refractory lined 
tubes, 3 in internal diameter and 5 ft long, con- 
nected by vertical refractory lined boxes and 
cooled externally by air, which is drawn through 
a shroud round the combustion chamber. The 
cooling air flow is controlled by a manually 
operated damper. The air jacket and flue gas 
tubes are fitted with removable end plates which 
permit easy access for tube cleaning and the 
insertion of experimental surfaces or probes into 
the flue gas stream. The outer jacket is insulated 
with glass wool in an aluminium casing. 

From the first heat exchanger the flue gas 
passes, at a temperature of about 1,000° C, to 

a 4ft long refractory lined vertical test section. 
Removable refractory lined 2 in diameter plugs 
give access for gas sampling lines and test probes. 
The flue gas now passes to a second heat 
exchanger similar to the first but longer, where it 
is cooled to about 300° C. A second refractory 
lined test section follows. A third heat exchanger 
and test section, both of unlined mild steel, 
allow the flue gas to be sampled at about 150° C. 
The three test sections respectively represent 
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conditions at the superheater inlet, air-heater 
inlet, and air-heater outlet of a large boiler. 

From the third test section the flue gas passes 
through an externally insulated cylindrical box, 
in which specimen air-heater elements may be 
exposed to the flue gas, and is discharged to 
atmosphere. The flue gas has a total residence 
time of 6 seconds, and does not come into contact 
with metal surfaces at temperatures above 
250°C. The pressure in the equipment is 
greater than atmospheric by a few inches water 
gauge, precluding the ingress of air. 

The flue gas is continuously analysed by a 
Kent paramagnetic O, recorder, a recording 








Fig. 3 (above) Combustion chamber and (below) 
test section of oil-fired flue gas source. 
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Fig. 4 Response of sulphur trioxide concentration 
to changes in proportion of excess oxygen. 


infra-red meter for determining either CO or 
CO,, and a Gordon “ Mono” recording CO: 
meter. Each instrument can be connected 
to any test section or to intermediate points. 
Pt/Pt 13 per cent Rh and chromel/alumel 
thermocouples, connected to a 12 point two- 
range electronic recorder are fitted at various 
positions along the flue gas path. Gas velocity 
measurements are made periodically using a 
miniature Pitot probe and manometer. 

SO, and SO, are determined intermittently 
using the apparatus designed at CERL‘ and 
now manufactured by Gallenkamp; the rapid 
titrimetric finish is used. A fast-response con- 
tinuous analyser for SO; in flue gas has been 
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developed at CERL, and the prototype is in use. 
Fig. 4 shows a typical response curve and the 
results of simultaneous measurements made using 
the manual apparatus. The technique of measur- 
ing the rate of acid deposition on a cooled probe® 
has been adapted to a scale suitable for use in 
the small test sections. A in outside dia 
stainless steel probe, fitted with three thermo- 
couples passes through two opposing ports in 
the duct. The probe is cooled by preheated air 
and the acid deposited is determined by titration 
with standard alkali. 

The combustion equipment described permits 
independent studies of most of the variables 
concerned in the formation of sulphur trioxide. 
Although it is not possible to completely elimi- 
nate variations of all irrelevant factors in a 
particular experiment, the degree of control is 
such that they may be reduced to negligible 
proportions, while others may be deliberately 
exaggerated. For example, the use of refractory 
lining avoids catalytic action of iron oxides at 
high temperatures; controlled amounts of 
potential catalysts can be introduced to study 
their effects. The low oil consumption of the 
apparatus allows selected oils of constant quality 
to be burned: known proportions of sulphur 
compounds and other materials can be added. 

The results of research to date have shown that 
the system responds to changes in the proportion 
of excess air in a manner similar to large boilers. 
Even when burning 6,000 second fuel, it has 
been possible to extend the range to much lower 
concentrations of excess oxygen, that is to 
stoichiometric fuel/air ratio or slightly above. 
In large scale plant with burners and combustion 
chambers of current design it has so far not 
been possible to examine this region which is of 
great importance in eliminating acid deposition. 


. 


This programme of research was developed 
to answer questions posed by the results of exten- 
sive field work and by operational experience in 
the industry. Regional research teams are 
carrying out tests on power station boilers, and 
the full scale burner rig is supplying detailed 
data on the performance of present equipment. 
The work at CERL permits investigation of 
combustion conditions that are not at present 
attainable by large scale plant, thus providing 
information useful for the design and operation 
of future plant. Hypotheses arising from the 
laboratory work can be tested by carrying out 
trials on operating boilers. The whole range of 
research projects will be coordinated to give a 
much deeper and wider understanding of the 
problems of acid deposition in boilers, which 
will contribute towards improving the efficiency 
of electricity generation. 
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Home Under Control 


7 ubiquitous time switch found its way 
into the home some years ago when 
differential tariffs made it important to control 
the operating periods of central heating systems 
working on the storage principle. This demand 
still holds, but the field has greatly extended. 

Probably the second item to come under 
control was the cooker. It is an obvious choice 
in that oven cooking demands a set period and 
usually one that is longer than most folk care 
to wait for. The next step was also a logical one: 
the control not only of the finish of the period but 
also of the start. Again a simple electrical 
device using a known and tried unit—the 
synchronous clock. 

The added appeal of the double—start and 
stop—control is of course that the home can be 
left early in the day and on return it will be 
found that the meal is ready cooked and hot. 
There is only one condition, namely that the 
return occurs when scheduled; a delay would 
mean that the meal was still correctly cooked, 
certainly, but not so hot, and an extended delay 
could spoil the dish. 

Since there is always an answer to everything, 
a possible solution is the idea—which has 
actually been put in to practice though experi- 
mentally—of remote control from wherever you 
happen to be. Westinghouse of America have 
demonstrated the scheme, which is surprisingly 
simple and only uses existing equipment. The 
means is the ordinary public telephone, providing 
it is the dial type. 

Basic to the system is a relay box fixed in the 
home which has as many relays as the number of 
appliances to be controlled, for the scheme is 
not by any means limited to cookers. On leaving 
home the equipment is switched on to automatic. 
(This of course involves the human element 
again with all its powers of “ forgettery” but 
that cannot be avoided.) Then from any dial 
telephone that can reach home by direct dialling (in 
the States this is almost every one) the returning 
traveller dials his own number. This connects 
him to the main instrument and he then dials 
the number to connect him to the relay box. 
Dialling a third number connects him to the 
appliance required (the possibilities of a wrong 
number should extend the field for humorists 
enormously) and one more number selects the 
setting. 

A unit that has been touring the States for a 
few months demonstrating the system in action 
has six operating code positions. Four of these 
control the oven temperature settings, one 
activates the broiling unit and the sixth turns 
everything off. All the equipment used is 
commercially available and the scheme could 
obviously be extended far beyond the cooker 
alone. It could include heating and air con- 
ditioning systems or it could defrost the 
refrigerator. 

A practical snag is that the cost of the system 
will depend on the size of the market, while 
the size of the market depends on the cost of the 
system. But how nice, when you know you will 
be home in half an hour, to be able just to slip 
to a phone, dial the instructions and then find 
the house all warm and waiting when you arrive. 

That is in the future, though maybe not so 
very far off. Meanwhile there are practical 
substitutes. One example is the Venner Auto- 
point, a simple time switch that can be inserted 
in the lead of any plug-in appliance (ENGNG., 
13 Jan. ’61, p. 88). It will switch any appliance 
(up to 13A load) on and off twice in, 24 hours. 
Connections are simple: the base has a 13A 
socket for the appliance and there is ia lead for 
plugging the Autopoint into the mains. A limi- 
tation of the device is that ideally it should only 
control one appliance; obviously a two-way 
adaptor could be plugged in the socket but the 
practice is not encouraged by the electricity 
authorities, who rightly aim at the ideal of one 
appliance, one outlet. In any case a multiplicity 
of trailing leads is a source of danger, both 
electrically and as trip wires for the unwary. 


Since falls account for far the greatest number of 
accidents in the home, it is only reasonable to 
reduce the causes as far as possible. 

A different approach that avoids the trailing 
lead risk was proposed by Mr. W. F. Jarvis 
when giving a paper (entitled “ Adequate 
Wiring ’’) to the British Electrical Development 
Association during their conference at Harro- 
gate. Mr. Jarvis, who is with the North-Western 
Electricity Board, envisaged a central control 
and distribution unit either for the kitchen or 
for the whole house. Such a unit would incor- 
porate a 30A timer and would then control all 
appliances fed from that board. 

In a three bedroom house with living room, 
dining room and kitchen, provided the unit 
could be sited in a reasonable operational 
position, it would be possible to utilize the timer 
control for ‘‘ operating the cooker oven; operat- 
ing the cooker hob equipment; controlling the 
immersion heater: general purpose plug-socket- 
outlet demands, which could supply (a) portable 
space heating appliances for preheating any 
room; (5) heated underlay carpets; (c) electric 
blankets in all bedrooms; (d) fixed infra-red 
heaters in kitchens and bathrooms; (e) clothes 
drying cabinet. 

“With a 30A automatic timer it would be 
possible if required to have simultaneous opera- 
tion of any number of appliances up to a total 
loading of 7-2 kW. 

“Simultaneous arrangements could include 
early morning hot water plus room preheating, 
not forgetting the bathroom during severe 
weather conditions. The consumer who is out 
at work all day could return to a cooked meal, 
adequate hot water and a preheated room, or 
after an evening’s entertainment, the family 
can return home knowing full well that the 
electric blankets have all been in use, and should 
their return be delayed they are assured that the 
blankets have not been on for too long a period.”’ 

Other circuits that were suggested as being 
suitable for such a unit to control included 
heated ceilings (which are proving a_ useful 
alternative to heated floors where the latter are 
not practicable) and paths and drives that could 
be heated to prevent frost or to disperse snow. 

Particular advantages put forward for the 
scheme were that it enabled the timer to be used 
fully and gave a solution to the problem of what 
to do with the cooker timer control unit when 
the cooker itself has to be renewed. It also 
eliminates the temptation to attach a number of 
flexible cords to one time-controlled socket- 
outlet, a point that has been mentioned earlier. 

Consideration of the design of the timer for 
such a centralised control system gives rise to 
some speculation. The simplest form would 
have a single set of contacts with perhaps two 
adjustable cams to allow switching on and off 
more than once in the 24 hours. But that 
arrangement would have the limitation—in some 
circumstances a major disadvantage—of only 
being able to control either a single appliance or 
the whole of the group simultaneously. The 
logical step forward would be to have a synchro- 
nous motor driving a group of cam plates each 
of which controls an individual circuit. 

If placed alongside the distribution board the 
additional wiring need not be excessive though 
of course the unit would inevitably be more 
costly. It would however offer the great 
advantage that each circuit would be independent 
and could be switched on and off exactly when 
required so as to get the best results. Suitable 
multicircuit timers are readily available com- 
mercially and could be supplied “ built-in ’”’ to 
the distribution board with selected circuits 
permanently connected internally. Not all cir- 
cuits need be run through the timer—many do 
not need the automatic control—and a manual- 
auto switch would have to be included to allow 
normal operation of appliances when the family 
was at home. All of which is quite possible 
and has nothing far fetched in it, but it just 
does not seem to have been done yet. 
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